
0048 988                       2 Description
of the pattem-forming step in the method pre- viously proposed by the
inventors. It is very sur- The present invention relates to a method for
prising that an unexpectedly great improve- forming  distinctive and
decorative colored        ment is obtained in the uniformity of the pattern
streak patterns inscribed or engraved in the    5   distribution despite
the extreme simplicity of surface of a shaped article of aluminum or an
the principle of the inventive method. aluminum-based alloy (hereinafter
referred to         Thus, the method of the present invention for simply as
aluminum) by  an electrochemical          forming decorative colored streak
patterns means.                                              engraved in
the surface of a shaped article of The inventors have previously proposed a
10   aluminum comprises the successive steps of method for forming
decorative colored streak patterns on the surface of an aluminum shaped
(a) carrying out a first direct current electrolysis article  (see Japanese
Patent Kokai 56-              with the aluminum article having been pro-
69390). In this method, colored streak patterns       vided with an
anodically oxidized surface film are formed on the surface of an aluminum
15      as the anode in an electrolytic solution con- shaped article by the
successive steps of carry-      taining at least one kind of ions selected
from ing out electrolysis with alternating current with    the group
consisting of the alkali metal ions the aluminum shaped article having been
pro-          and alkaline earth metal ions, vided with an anodized surface
film as an elec-     (b) carrying out a second direct current electro-
trode in an electrolyte solution containing at   20    lysis with the
shaped article of aluminum as least one of the alkali metal salts and
alkaline      the cathode in an electrolytic solution of the earth metal
salts of organic or inorganic acids,      same electrolyte composition as
used in the carrying out electrolysis with direct current with    first
direct current electrolysis to form streak the aluminum shaped article as
the cathode in         patterns engraved in the surface of the the same
electrolytic solution as in the first   25   article, electrolysis to form
streak patterns engraved in   (c) anodizing the surface of the aluminum
article the surface thereof, anodizing the surface of the     having been
provided with streak patterns in aluminum  shaped article thus provided
with           an  electrolytic  solution  containing  an streak patterns
in an electrolytic solution con-      inorganic acid and/or an organic acid
to form taining an inorganic acid and/or an organic acid    30  an
anodically oxidized surface film thereon, to form an oxide film thereon and
subjecting the      and oxide film to a coloring treatment.
(d) subjecting the anodically oxidized surface In this prior art method,
very distinctive         film to a coloring treatment. streak patterns are
obtained with clear differ- ence in the color gradation between the streak-
36  Figure 1 is a sketch illustrating non-uniform wise patterns and the
background areas but the      distribution of the streak patterns formed by
a method is unsatisfactory in respect of the uni-     conventional
electrolytic method on the surface formity of the pattern form-up or
distribution of   of an aluminum bar with irregular cross section. the
streak patterns in unit surface area. This is     Figure 2 is a sketch
illustrating uniform distri- because the aluminum  shaped article to be
40   bution of the streak patterns formed by the finished to a final
product usually has a com-      inventive method on the same aluminum bar.
plicated form so that the streak patterns are         As is illustrated in
Figure 1, the distribution formed preferentially as a trend on the areas
of the streak patterns formed on the surface of where the density of the
electrolytic current is    an  aluminum  article  by  the  conventional
large such as the areas facing the counterelec-    45   method as described
above is not uniform from trode with a smaller inter-electrode distance or
place to place presumably due to the suscep- the areas directly facing the
counterelectrode.    tibility of the aluminum surface to the influence
Therefore, it has been an important problem      of the current density on
the surface. On the in the aluminum industry to develop a method
other hand, as is illustrated in Figure 2, the uni- for forming decorative
streak patterns on the    50  formity of the distribution of the streak
patterns surface of an aluminum shaped article with high     is greatly
improved when the aluminum article uniformity of the pattern distribution
over whole  is treated according to the inventive method. surface of the
article.                               In the following are given various
aspects of It is therefore an object of the present         the embodiments
within the scope of the invention to provide a novel and improved    55
method of the present invention. method for forming decorative colored
streak          In the first place, the electrolytic solution patterns on
the surface of an aluminum shaped       used in the first step of the
anodic direct current article with high uniformity of the pattern distri-
electrolysis, i.e. the direct current electrolysis bution.
with the aluminum article as the anode, should The principle of the
inventive method,   60   contain at least one kind of ions selected from
established as a result of the extensive inves-    the group consisting of
the alkali metal ions or tigations undertaken by the inventors, is that a
alkaline earth metal ions in the form of a salt first direct current
electrolysis is carried out   with an inorganic or organic acid or of a
water- with the aluminum article as the anode in place    soluble
hydroxide. Suitable salts are exempli- of the alternating current
electrolysis as a part   65  fied by potassium phosphate, potassium pyro- 2



3                    0 048 988                      4 phosphate, potassium
meta-phosphate, sodium          used in the preceding anodic direct current
metaphosphate, sodium hypophosphite, sodium          electrolysis and with
the same counterelec- pyrophosphate, sodium  phosphite, trisodium
trode of stainless steel or carbon so that it is the phosphate, ammonium
sodium hydrogenphos-             most convenient way to switch the polarity
of. phate, lithium  phosphate, potassium  sulfate,    5    the voltage
applied to the electrodes after the sodium  sulfate, sodium carbonate,
potassium        end of the anodic direct current electrolysis with
carbonate,  sodium   chromate,  potassium            the electrodes, i.e.
the aluminum article and the chromate, sodium metaborate, sodium citrate,
counterelectrode,  kept in  the  electrolytic sodium  tartrate, sodium
phthalate, sodium          solution as before although it is entirely
satis- maleate and the like as the examples of the    10   factory to use
another electrolytic bath of the alkali metal salts and by calcium
hydrogen-        same composition prepared separately. The phosphate,
calcium  phosphate, magnesium            wave form of the applied direct
current may not phosphate, ammonium magnesium phosphate,            be flat
but any other forms can be suitably used calcium nitrate and the like as
the examples of     provided that equivalent electrolytic effects are the
alkaline earth metal salts. Suitable water-   15   expected. soluble
hydroxides of alkali metal or alkaline         The cathodic direct current
electrolysis is earth  metal  are  exemplified  by  sodium          usually
carried out a current density of 0.5 to hydroxide, calcium hydroxide,
barium hydroxide      3.0  A/dm[err] or, preferably, 1.0 to 1.5 A/dm[err]
for a and the like. These salts and hydroxides may be     time of from 5 to
20 minutes or, preferably, used either alone or as a combination of two
20   from 5 to 15 minutes. kinds or more according to need.
This cathodic direct current electrolysis is Furthermore, in order to
obtain sufficiently      effective to cause adsorption of the cations of
high electric conductivity of the electrolytic      the alkali metal or
alkaline earth metal on the solution, stabilization of the solution and
appro-  surface of the aluminum shaped article and the priate pH value of
the solution as mentioned    25   sites of the adsorption serve as the
starting below, it is preferable that the electrolytic       points of the
electrolytic erosion of the anodi- solution is admixed with one or more
kinds of       cally oxidized surface film as well as the metal inorganic
and organic acids such as sulfuric        base of the aluminum article
followed by grow- acid, phosphoric  acid, phosphorous  acid,          ing
of the eroded points with continuation of chromic acid, nitric acid,
silicic acid, acetic acid,   30   the electrolysis to form distinct streak
patterns citric acid, gluconic acid, oxalic acid, sulfamic   engraved all
over the surface of the aluminum acid, tartaric acid and the like.
article with uniform distribution as is shown in Prior to this anodic
direct current elec-         Figure 2. trolysis, the aluminum article is
subjected to the     The above mentioned electrolytic conditions
anodization treatment in a conventional manner   35   should of course be
selected and combined at to be provided with an anodically oxidized
the optimum to satisfy the desired pattern for- surface film followed by
washing with water.        mation as the object of this cathodic direct The
thus pretreated aluminum article is dipped      current electrolysis in
consideration of the inter- in the electrolytic solution containing the
above   relationship among the parameters of the com- mentioned
electrolytes and the direct current   40   position, concentration, pH and
temperature of electrolysis is carried out with the aluminum       the
electrolyte solution as well as the applied article as the anode and an
electrode of stain-     voltage and duration of the electrolysis. For less
steel or carbon as the counterelectrode, i.e.  example, the voltage applied
to the electrodes cathode. The conditions of the electrolysis are
directly influences the density of the streak usually selected in the
ranges given below.   45   patterns per unit surface area. Further, higher
density of the streak patterns with smaller dis- (1) Voltage applied to the
electrodes: 5 to 50      tances between streaks is obtained when the volts
or, preferably, 20 to 30 volts            time of the electrolysis is
extended or the elec- (2) Concentration of the electrolyte, i.e. salt or
trolysis is carried out with higher current den- hydroxide: 0.1 to 50
g/liter or, preferably,   50   sities. The pH value of the electrolytic
solution 1.0 to 20 g/liter                              in the range from 2
to 5 is recommended since (3) pH value of the electrolytic solution: 1 to
11  otherwise the dissolution of aluminum  over or, preferably, 2 to 5
whole surface of the article is increased result- (4) Temperature of the
electrolytic solution: 10    ing in less satisfactory distinctness of the
streak to 500C or, preferably, 20 to 250C         55   patterns. (5) Time
of electrolysis: 0.5 to 10 minutes or,       The mechanism  for such
successful for- preferably, 1 to 5 minutes                      mation of
the streak patterns with high uni- formity is not well understood. It is
presumable The next step following the above described      that, when the
anodic direct current elec- anodic direct current electrolysis is the
cathodic   60  trolysis is carried out, the barrier layer of the direct
current electrolysis, i.e. the electrolysis by  anodically oxidized surface
film and the oxide the application of direct current voltage with the  film
per se formed on the surface areas with aluminum article as the cathode.
This cathodic      remarkably larger current densities on the direct
current electrolysis is carried out in an    aluminum  article such as the
portions posi- electrolytic solution of the same composition as   65
tioned at a small distance to the counterelec- 3  



5             00 48988                           6 trode or directly facing
the counterelectrode    with direct current so that a large economic grow
more than on the areas with smaller         advantage is obtained owing to
the simplicity of current densities such as the recessed corners   the
electrolytic facilities. of the aluminum  articles resulting in the
Following  are the examples and com- increase of the electric resistance at
such areas   6   parative examples to illustrate the method of so that,
when the cathodic direct current elec-       the present invention in
further detail. trolysis is undertaken successively, the elec- trolytic
current does not concentrate in such     Example 1 areas due to the
increased electric resistance at   An aluminum article having been
subjected the portions positioned near to the electrode   to  to the
pre-treatments of degreasing, etching and, as a result, uniformity of the
current      and neutralization was dipped in an electrolytic density is
ensured over whole surface of the     solution containing 180 g/liter of
sulfuric acid aluminum article leading to the appearance of    and the
anodic oxidation of the surface was the streak patterns with high
uniformity over    carried out by the electrolytic treatment for 35 the
surface.                                15   minutes at a current density
of 1.0 A/dm[err] to The surface areas of the aluminum article      form a
uniformly oxidized surface film. thus provided with the engraved streak
patterns     Then, the anodic direct current electrolysis are naturally
less resistant against corrosion so  was carried out with the aluminum
article as that it is preferable that a corrosion-resistant  the anode and
a carbon electrode as the surface film is formed on the surface followed
20   counterelectrode in an aqueous electrolytic by the coloring treatment
to impart any          solution kept at 25[err] containing 3 g/liter of
tri- pleasant color tone to the surface of the alumi-  sodium phosphate and
2 g/liter of phosphoric num article. Suitable corrosion-resistant oxide
acid and having a pH of 2.5 as adjusted with films are obtained by the
anodic oxidation       sulfuric acid by applying direct current voltage
according to a conventional procedure. The   25   of 30 volts across the
electrodes for 1 minute. coloring of the thus anodically oxidized surface
Thereafter, the polarity of the direct current may be carried out according
to either of the     power source was, switched so that the following
methods to give a colored surface of    aluminum article and the carbon
counterelec- which the degree of coloration is usually deeper  trode were
the cathode and the anode, respec- in the engraved streak patterns that on
the   30   tively, and the cathodic direct current elec- background areas.
trolysis was carried out for 10 minutes at a current density of 1.0 A/dm2
with the aluminum 1) The anodic oxidation in an electrolytic       article
and the counterelectrode kept as before solution containing an inorganic
acid and/or   in the same electrolytic solution at 25[err] to an organic
acid is followed by dipping the   35   form streak patterns engraved in the
anodically aluminum article in a dye solution or a dis-   oxidized surface
of the aluminum article. The persion of a pigment
streak patterns were found to be approximately 2) The anodic oxidation in
an electrolytic        uniformly distributed over whole surface of the
solution containing an inorganic acid and/or   aluminum article as is shown
in Figure 2. an organic acid is followed by alternating   40  The anodic
oxidation of the surface thus current electrolysis with the aluminum
provided with the engraved streak patterns was article as one of the
electrodes or direct     carried out to form a secondary anodized oxide
current electrolysis with  the aluminum        film in an electrolytic
solution at 200C con- article as the cathode in an electrolyte      taining
180 g/liter of sulfuric acid by applying a solution containing a
chromogenic inorganic  45   constant voltage of 15 volts for 10 minutes and
metal salt to form a colored surface film.     then electrolytic coloring
treatment of the thus 3) A colored surface film is obtained by the
anodized surface was carried out in an elec- electrolytic coloring method
carried out in   trolytic solution containing 30 g/iter of nickel an
electrolytic  solution  containing  an    sulfate and 30 g/liter of boric
acid for 3 minutes organic acid according to which the ano-  50   at a
voltage of 18 volts to obtain beautifully dically oxidized surface film as
formed is     colored streak patterns with uniform  distri- simultaneously
colored.                       bution over whole surface of the aluminum
article, the color being deeper in the engraved In accordance with the
method of the pre-      streak patterns than on the background areas. sent
invention, the process of pattern for-  55 mation is carried out in two
steps of the anodic  Example 2 direct current electrolysis and the cathodic
An aluminum article having been subjected direct current electrolysis as is
described in the  to the pre-treatment of degreasing, etching and above so
that the uniformity of the pattern      neutralization was anodically
oxidized on the distribution is remarkably increased over whole  60
surface in an electrolytic solution containing surface of the aluminum
article in comparison     180 g/liter of sulfuric acid for 35 minutes at a
with the conventional methods. In addition, one  current density of 1.0
A/dm[err] to form  an and the same rectifier can be used as the power
anodized oxide film on the surface. source in both of the electrolytic
steps since      Then, the anodic direct current electrolysis both of these
electrolytic steps are carried out   65   was carried out with the aluminum
article as 4 



7                0 048 98                      8 the anode and a carbon
electrode as the           anodically oxidized surface of the aluminum
counterelectrode in an aqueous electrolytic       article. The distribution
of the thus formed solution kept at 25[err] containing 10 g/liter of
streak patterns was approximately uniform over trisodium  phosphate, 3
g/liter of potassium      whole surface of the aluminum article as is
sulfate and 6 g/liter of phosphoric acid and    5    shown in Figure 2.
having a pH of 1.8 as adjusted with sulfuric acid'  The anodic oxidation of
the surface thus pro- by applying direct current voltage of 30 volts
vided with the engraved streak patterns was across the electrodes for 1
minute. Thereafter,   carried out to form a secondary anodized oxide the
polarity of the direct current power source  film in an electrolytic
solution kept at 200C con- was switched so that the aluminum article and
10   taining 180 g/liter of sulfuric acid by applying a the carbon
counterelectrode were the cathode      constant voltage of 15 volts for 10
minutes and and the anode, respectively, and the cathodic    then
electrolytic coloring treatment of the thus direct current electrolysis was
carried out for 10  anodized surface was carried out in an elec- minutes at
a current density of 1.0 A/dm[err] with  trolytic solution containing 30
g/liter of nickel the aluminum article and the counterelectrode   15
sulfate and 30 g/liter of boric acid for 3 minutes kept as before in the
same electrolytic solution  by applying an alternating current voltage of
20 at 250C to form streak patterns engraved in the   volts to obtain
beautifully colored  streak anodically oxidized surface of the aluminum
patterns with uniform distribution over whole article. The distribution of
the thus formed      surface of the aluminum article, the color being
streak patterns was approximately uniform over   20   deeper in the
engraved streak patterns than on whole surface of the aluminum article as
is       the background areas. shown in Figure 2. The anodic oxidation of
the surface thus        Example 4 provided with the engraved streak
patterns was      An aluminum article having been subjected carried out to
form a secondary anodized oxide   25   to the pre-treatments of degreasing,
etching film in an electrolytic solution at 200C con-     and
neutralization was anodically oxidized on taining 180 g/liter of sulfuric
acid by applying a  the surface in an electrolytic solution con- constant
voltage of 15 volts for 10 minutes and   taining 180 g/liter of sulfuric
acid for 40 then electrolytic coloring treatment of the thus  minutes at a
current density of 1.0 A/dm[err] to anodized surface was carried out in an
elec-   30   form an anodized oxide film on the surface. trolytic solution
containing 30 g/liter of nickel   Then, the anodic direct current
electrolysis sulfate and 30 g/liter of boric acid by applying  was carried
out with the aluminum article as an alternating current voltage to obtain
beauti-  the anode and a carbon electrode as the fully colored streak
patterns with uniform distri-  counterelectrode in an aqueous electrolytic
bution over whole surface of the aluminum    35   solution kept at 20[err]
containing 6 g/liter of article, the color being deeper in the engraved
potassium sulfate and 2 g/liter of phosphoric streak patterns than on the
background areas.     acid and having a pH of 2.0 as adjusted with sulfuric
acid by applying a direct current volt- Example 3
age of 40 volts across the electrodes for 1 An aluminum article having been
subjected   40    minute. Thereafter, the polarity of the direct to the
pre-treatments of degreasing, etching      current power source was
switched so that the and neutralization was anodically oxidized on
aluminum article and the carbon counterelec- the surface in an electrolytic
solution con-     trode were the cathode and the anode, respec- taining 180
g/liter of sulfuric acid for 35       tively, and the cathodic direct
current elec- minutes at a current density of 1.0 A/dm[err] to  45
trolysis was carried out for 10 minutes at a form an anodized oxide film on
the surface.       current density of 1.0 A/dm[err] with the aluminum Then,
the anodic direct current electrolysis   article and the counterelectrode
kept as before was carried out with the aluminum article as     in the same
electrolytic solution at 20[err] to the anode and a carbon electrode as the
form streak patterns engraved in the anodically counterelectrode in an
aqueous electrolytic  50   oxidized surface of the aluminum article. The
solution kept at 25[err] containing 15 g/liter of    distribution of the
thus formed streak patterns trisodium phosphate, 10 g/liter of boric acid
and  was approximately uniform over whole surface 3 g/liter of phosphoric
acid and having a pH of   of the aluminum article as is shown in Figure 2.
4.5 as adjusted with oxalic acid by applying a      The anodic oxidation of
the surface thus pro- direct current voltage of 30 volts across the   55
vided with the engraved streak patterns was electrodes for 1 minute.
Thereafter, the polarity  carried out to form a secondary anodized oxide of
the direct current power source was           film in an electrolytic
solution at 200C con- switched so that the aluminum article and the
taining 180 g/liter of sulfuric acid by applying a carbon counterelectrode
were the cathode and      constant voltage of 15 volts for 10 minutes and
the anode, respectively, and the cathodic direct  60   then electrolytic
coloring treatment of the thus current electrolysis was carried out for 15
anodized surface was carried out in an elec- minutes at a current density
of 1.0 A/dm[err] with   trolytic solution containing 30 g/liter of nickel
the aluminum article and the counterelectrode     sulfate and 30 g/liter of
boric acid by applying kept as before in the same electrolytic solution  an
alternating current voltage to obtain beauti- at 250C to form streak
patterns engraved in the   65   fully colored streak patterns with uniform
distri- 



5    9                   :0 048 988                     10 bution over
whole surface of the aluminum           sodium sulfate and 2 g/liter of
phosphoric acid article, the color being deeper in the engraved     and
having a pH of 2.0 as adjusted with sulfuric streak patterns than on the
background areas.       acid by applying a direct current voltage of 50
volts across the electrodes for 1 minute. There- Example 5.
5    after, the polarity of the direct current power An aluminum article
having been subjected        source was switched so that the aluminum to
the pre-treatments of degreasing, etching        article and the carbon
counterelectrode were and neutralization was anodically oxidized on
the cathode and the anode, respectively, and the surface in an electrolytic
solution con-        the cathodic direct current electrolysis was taining
180 g/liter of sulfuric acid for 40    10   carried out for 1 5 minutes at
a current density minutes at a current density of 1.0 A/dm[err] to
of 1.0 A/dm[err] with the aluminum article and the form an anodized oxide
film on the surface.         counterelectrode kept as before in the sarrie
Then, the anodic direct current electrolysis      electrolytic solution at
200C to form streak was carried out with the aluminum article as
patterns engraved in the anodically oxidized the anode and a carbon
electrode as the    15   surface of the aluminum article. The distribution
counterelectrode in an aqueous electrolytic         of the thus formed
streak patterns was approxi- solution kept at 250C containing 3 g/liter of
cal-  mately uniform  over whole surface of the cium nitrate and 2 g/liter
of phosphoric acid and   aluminum article as is shown in Figure 2. having a
pH of 2.0 as adjusted with sulfuric acid     The anodic oxidation of the
surface thus pro- by applying a direct current voltage of 30 volts   20
vided with the engraved streak patterns was across the electrodes for 1
minute. Thereafter,     carried out to form a secondary anodized oxide the
polarity of the direct current power source     film in an electrolytic
solution kept at 200C con- was switched so that the aluminum article and
taining 180 g/liter of sulfuric acid by applying a the carbon
counterelectrode were the cathode        constant voltage of 15 volts for
10 minutes and and the anode, respectively, and the cathodic   25   then
electrolytic coloring treatment of the thus direct current electrolysis was
carried out for 15  anodized surface was carried out in an electro- minutes
at a current density of 1.0 A/dm[err] with     lytic solution containing 30
g/liter of nickel the aluminum article and the counterelectrode
sulfate and 30 g/liter of boric acid for 6 minutes kept as before in the
same electrolytic solution    by applying a voltage of 16 volts to obtain
at 250C to form streak patterns engraved in the    30   beautifully colored
streak patterns with uni- anodically oxidized surface of the aluminum
form  distribution over whole surface of the article. The distribution of
the thus formed        aluminum article, the color being deeper in the
streak patterns was approximately uniform over      engraved streak
patterns than on the back- whole surface of the aluminum  article as is
ground areas. shown in Figure 2.                            35 The anodic
oxidation of the surface thus pro- vided with the engraved streak patterns
was         Example 7 carried out to form a secondary anodized oxide
An aluminum article having been subjected film in an electrolytic solution
kept at 20[err] con-  to the pre-treatments of degreasing, etching taining
180 g/liter of sulfuric acid by applying a    40   and neutralization was
anodically oxidized on constant voltage of 15 volts for 10 minutes and
the surface in an electrolytic solution con- then electrolytic coloring
treatment of the thus    taining 180 g/liter of sulfuric acid for 40
anodized surface was carried out in an elec-        minutes at a current
density of 1.0 A/dm[err] to trolytic solution containing 30 g/liter of
nickel   form an anodized oxide film on the surface. sulfate and 30 g/liter
of boric acid for 3 minutes   45  Then, the anodic direct current
electrolysis by applying an alternating current voltage of 19    was
carried out with the aluminum article as volts to  obtain  beautifully
colored  streak      the anode and a carbon electrode as the patterns with
uniform distribution over whole       counterelectrode in an aqueous
electrolytic surface of the aluminum article, the color being    solution
kept at 25[err] containing 3 g/liter of deeper in the engraved streak
patterns than on    50   barium  hydroxide and 2 g/liter of phosphoric the
background areas.                               acid and having a pH of 1.8
as adjusted with sulfuric acid by applying a direct current voltage Example
6                                           of 25 volts across the
electrodes for 1 minute. An aluminum article having been subjected
Thereafter, the polarity of the direct current to the pre-treatments of
degreasing, etching    55   power source was switched so that the alumi-
and neutralization was anodically oxidized on       num  article and the
carbon counterelectrode the surface in an electrolytic solution con-
were the cathode and the anode, respectively, teining 180 g/liter of
sulfuric acid for 40          and the cathodic direct current electrolysis
was minutes at a current density of 1.0 A/dm[err] to        carried out for
20 minutes at a current density form an anodized oxide film on the surface.
so   of 1.0 A/dm[err] with the aluminum article and the Then, the anodic
direct current electrolysis     counterelectrode kept as before in the same
was carried out with the aluminum article as        electrolytic solution
at 25[err] to form streak the anode and a carbon electrode as the
patterns engraved in the anodically oxidized counterelectrode in an aqueous
electrolytic        surface of the aluminum  article. The distri- 



solution kept at 20[err] containing 10 g/liter of   65   bution of the thus
formed streak patterns was 6    11                0 048  988
12 approximately uniform over whole surface: of        bution of the streak
patterns was not uniform as the aluminum article as is shown in Figure 2
is shown in Figure 1, the streak patterns con- The anodic oxidation of the
surface thus pro-    centrating on the areas positioned closely to vided
with the engraved streak patterns was         and directly facing the
counterelectrode result- carried out to form a secondary anodized oxide
5    ing  in only localized formation of the streak film in an electrolytic
solution kept at 20[err] con-  patterns on the areas where the electrolytic
ta ining 180 g/liter of sulfuric acid by applying a  current density was
smaller. constant voltage of 15 volts for 10 minutes and then electrolytic
coloring treatment of the thus    Claims anodized surface was carried out
in an elec-.  10 trolytic solution containing 30 g/liter of nickel     1. A
method for forming decorative colored sulfate and 30 g/liter of boric acid
for 3 minutes  streak patterns on the surface of a shaped by applying a
voltage of 18 volts to obtain         article of aluminum or an
aluminum-based alloy beautifully colored streak patterns with uni-
which comprises the successive steps of form  distribution over whole
surface of the    Is aluminum article, the color being deeper in the
(a) carrying out an anodic direct current elec- engraved streak patterns
than on the back-            trolysis with the aluminum article provided
ground areas.                                         with an anodically
oxidized surface film as the anode in an electrolytic solution con-
Comparative Example 1                         20      taining at least one
kind of ions selected from An aluminum article was subjected to the
the group consisting of alkali metal ions and pre-treatments in the same
manner as in               alkaline earth metal ions, Example 1 and then
provided with an anodized       (b) carrying out a cathodic direct current
elec- oxide film  on the surface. Cathodic direct           trolysis with
the aluminum  article as the current electrolysis was undertaken with this
25    cathode in an electrolytic solution of sub- anodized aluminum article
as the cathode and a        stantially the same composition as used in
carbon electrode as the counterelectrode in an        the anodic direct
current electrolysis of the aqueous electrolytic solution kept at 250C con-
step (a) to form streak patterns engraved in taining 3 g/liter of trisodium
phosphate and 2        the surface of the aluminum article, g/liter of
phosphoric acid and having a pH of 1.8   30   (c) anodizing the surface of
the aluminum article as adjusted with sulfuric acid by applying a
having  been  provided  with  the  streak direct current voltage for 10
minutes at a            patterns in an electrolytic solution con- current
density of 1.0 A/dm2 to form streak           taining at least one of
inorganic and organic patterns on the surface. In this case, however,
acids to form an anodically oxidized surface the distribution of the streak
patterns was not   35  film thereon, and uniform as is shown in Figure 1,
the density of     (d) subjecting the aluminum article provided the streaks
being larger on the areas closely         with the anodically oxidized
surface film to a positioned to the counterelectrode and smaller
coloring treatment. on the areas remote from the counterelectrode where the
electrolytic current density was   40       2. The method as claimed in
claim 1 where- smaller.                                            in the
alkali metal ions or alkaline earth metal ions in the electrolytic solution
used in the step Comparative Example 2                               (a)
are provided by dissolving at least one of the An aluminum article was
subjected to the         inorganic or organic acid salts or hydroxides
pre-treatments in the same manner as in   45    selected from the group
consisting of potas- Example 1 and then provided with an anodized
sium  phosphate, potassium  pyrophosphate, oxide film on the surface.
Alternating current      potassium metaphosphate, sodium metaphos-
electrolysis was undertaken with this anodized      phate, sodium
hypophosphite, sodium  pyro- aluminum article as one of the electrodes and
a     phosphate, sodium phosphite, trisodium phos- carbon electrode as the
counterelectrode in an    50    phate,  sodium   ammonium   hydrogenphos-
aqueous electrolytic solution kept at 25[err] con-     phate, lithium
phosphate, potassium  sulfate, taining 3 g/liter of trisodium phosphate and
2      sodium sulfate, sodium carbonate, potassium g/liter of phosphoric
acid and having a pH of 1.8   carbonate,  sodium   chromate,  potassium as
adjusted with sulfuric acid by applying an       chromate, sodium
metaborate, sodium citrate, alternating current voltage of 30 volts for 1
55   sodium  tartrate, sodium  phthalate, sodium minute. Thereafter,
cathodic direct current elec-   maleate, calcium hydrogenphosphate, calcium
trolysis was undertaken by connecting the elec-     phosphate, magnesium
phosphate, magne- trodes to a direct current power source, the        sium
ammonium  phosphate, calcium  nitrate, aluminum article and the carbon
counterelec-        sodium  hydroxide, calcium  hydroxide and trode being
the cathode and the anode, respec-   60   barium hydroxide. tively, by
applying a direct current voltage           3. The method as claimed in
claim 2 wherein across the electrodes kept as before in the same    the
concentration of the salt or hydroxide in the electrolytic solution at
25[err] for 10 minutes at a  electrolytic solution is in the range from 0.1
to 



current density of 1.0 A/dm[err] to-form engraved       50 g/liter. streak
patterns. In this case, however, the distri-   65  4. The method as claimed
in claim 1 wherein 7    0 048 988                      12 approximately
uniform over whole surface of         bution of the streak patterns was not
uniform as the aluminum article as is shown in Figure 2.       is shown in
Figure 1, the streak patterns con- The anodic oxidation of the surface thus
pro-     centrating on the areas positioned closely to vided with the
engraved streak patterns was          and directly facing the
counterelectrode result- carried out to form a secondary anodized oxide
5    ing in only localized formation of the streak film in an electrolytic
solution kept at 20[err] con-  patterns on the areas where the electrolytic
taining 1 80 g'liter of sulfuric acid by applying a  current density was
smaller. constant voltage of 1 5 volts for 10 minutes and then electrolytic
coloring treatment of the thus    Claims anodized surface was carried out
in an elec-   10 trolytic solution containing 30 g/liter of nickel      1.
A method for forming decorative colored sulfate and 30 g/liter of boric
acid for 3 minutes  streak patterns on the surface of a shaped by applying
a voltage of 1 8 volts to obtain        article of aluminum or an
aluminum-based alloy beautifuly colored streak patterns with uni-
which comprises the successive steps of form  distribution over whole
surface of the    15 aluminum article, the color being deeper in the
(a) carrying cut an anodic direct current elec- engraved streak patterns
than on the back-            trolysis with the aluminum article provided
ground areas.                                         with an anodically
oxidized surface film as the anode in an electrolytic solution con-
Comparative Example 1                         20      taining at least one
kind of ions selected from An aluminum article was subjected to the
the group consisting of alkali metal ions and pre-treatments in the same
manner as in               alkaline earth metal ions, Example 1 and then
provided with an anodized        (b) carrying out a cathodic direct current
elec- oxide film  on the surface. Cathodic direct           trolysis with
the aluminum  article as the current electrolysis was undertaken with this
25    cathode in an electrolytic solution of sub- anodized aluminum article
as the cathode and a        stantially the same composition as used in
carbon electrode as the counterelectrode in an        the anodic direct
current electrolysis of the aqueous electrolytic solution kept at 25[err]
con-       step (a) to form streak patterns engraved in taining 3 g/liter
of trisodium phosphate and 2        the surface of the aluminum article,
g/liter of phosphoric acid and having a pH of 1.8   30   (C) anodizing the
surface of the aluminum article as adjusted with sulfuric acid by applying
a           having  been  provided  with  the  streak direct current
voltage for 10 minutes at a             patterns in an electrolytic
solution con- current density of 1 .0 A/dm[err] to form streak
taining at least one of inorganic and organic patterns on the surface. In
this case, however,       acids to form an anodically oxidized surface the
distribution of the streak patterns was not   35  film thereon, and uniform
as is shown in Figure 1, the density of     (d) subjecting the aluminum
article provided the streaks being larger on the areas closely         with
the anodically oxidized surface film to a positioned to the
counterelectrode and smaller         coloring treatment. on the areas
remote from the counterelectrode where the electrolytic current density was
40        2. The method as claimed in claim 1 where- smaller.
in the alkali metal ions or alkaline earth metal ions in the electrolytic
solution used in the step Comparative Example 2
(a) are provided by dissolving at least one of the An aluminum article was
subjected to the         inorganic or organic acid salts or hydroxides
pre-treatments in the same manner as in   45   selected from the group
consisting of potas- Example 1 and then provided with an anodized
sium  phosphate, potassium  pyrophosphate, oxide film on the surface.
Alternating current      potassium  metaphosphate, sodium metaphos-
electrolysis was undertaken with this anodized      phate, sodium
hypophosphite, sodium  pyro- aluminum article as one of the electrodes and
a     phosphate, sodium phosphite, trisodium phos- carbon electrode as the
counterelectrode in an    so    phate, sodium   ammonium   hydrogenphos-
aqueous electrolytic solution kept at 25[err] con-     phate, lithium
phosphate, potassium  sulfate. taining 3 g/iiter of trisodium phosphate and
2      sodium  sulfate, sodium carbonate, potassium g/liter of phosphoric
acid and having a pH of 1 .8  carbonate,  sodium   chromate,  potassium as
adjusted with sulfuric acid by applying an       chromate, sodium
metaborate, sodium citrate, alternating current voltage of 30 volts for 1
55   sodium  tartrate. sodium  phthalate, sodium minute. Thereafter,
cathodic direct current elec-   maleate, calcium hydrogenphosphate, calcium
trolysis was undertaken by connecting the elec-     phosphate, magnesium
phosphate, magne- trodes to a direct current power source, the         sium
ammonium  phosphate, calcium  nitrate, aluminum article and the carbon
counterelec-        sodium  hydroxide, calcium  hydroxide  and trode being
the cathode and the anode, respec-   60   barium hydroxide. tivelv, by
applying a direct current voltage           3. The method as claimed in
claim 2 wherein across the electrodes kept as before in the same     the
concentration of the salt or hydroxide in the 



electrolytic solution at 250C for 10 minutes at a    electrolytic solution
is in the range from 0.1 to current density of 1.0 A/dm2 to form engraved
50 g/liter. streak patterns. In this case, however, the distri-   65  4.
The method as claimed in claim 1 wherein 7 C   L           S    L  N S 13
0048988                       14 the pH value of the electrolytic solution
used in  Alkalimetallionen bzw. Erdalkalimetallionen in the step (a) is in
the range from 1 to 1 .        der Elektrolytlosung gemaB Schritt (a) durch
5. The method as claimed in claim 4 wherein     Auflosen wenigstens eines
der anorganisch- the electrolytic solution has the value of pH as  oder
organisch-sauren Saize oder Hydroxide adjusted by the addition of an acid
selected    6    geliefert werden, die aus der Gruppe Kalium- from the
group consisting of sulfuric acid, phos-  phosphat, Kaliumpyrophosphat,
Kaliummeta- phoric acid, phosphorous acid, chromic acid,      phosphat,
Natriummetaphosphat,  Natrium- nitric acid, silicic acid, acetic acid,
citric acid,  hypophosphit, Natriumpyrophosphat, Natrium- gluconic acid,
oxalic acid, sulfamic acid and     phosphit,   Trinatriumphosphat,
Natrium- tartaric acid.                              10
ammoniumhydrogenphosphat,   Lithiumphos- 6. The method as claimed in claim
1 wherein     phat, Kaliumsulfat, Natriumaulfat, Natriumcar- the
electrolytic solution used in the step (a) is at  bonat,   Kaliumcarbonat,
Natriumchromat, a temperature in the range from 10 to 50C.
Kaliumchromat, Natriummetaborat, Natrium- 7. The method as claimed in claim
1 wherein    citrat,    Natriumtartrat,    Natriumphthalat, the anodic
direct current electrolysis in the step   15   Natriummaleat,
Calciumhydrogenphosphat, Cal- (a) is carried out by applying a direct
current   ciumphosphat, Magnesiumphosphat, Magnesium- voltage in the range
from 5 to 50 volts.          ammoniumphosphat, Calciumnitrat, Natrium- 8.
The method as claimed in claim 1 wherein     hydroxid, Calciumhydroxit und
Bariumhydroxid the anodic direct current electrolysis in the step  gewfhlt
werden. (a) is carried out for a time from 0.5 to 10   20   3. Verfahren
gemaBl Anspruch 2, in dem die minutes.
Salz- bzw. Hydroxidkonzentration in der Elek- 9. The method as claimed in
claim 1 wherein    trolytlosung zwischen 0,t und 50 g/l liegt. the cathodic
direct current electrolysis in the     4. Verfahren gemaB Anspruch 1, in
dem der step (b) is carried out at a current density in the  pH-Wert der in
Schritt (a) eingesetzten Elek- range from 0.5 to 3.0 A/dm[err].
25   trolytlosung zwischen 1 und 11 liegt. 10. The method as claimed in
claim  1             5. Verfahren gemAG Anspruch 4, in dem die wherein the
cathodic direct current electrolysis  Elektrolytlosung einen pH-Wert hat,
der durch in the step (b) is carried out for a time from 5 to  Zugabe einer
Saure aus der Gruppe Schwefel- 20 minutes.
saure,   Phosphorsaure,   Phosphorigsiure, 30   Chromsdure, Salpetersaure,
Kieselsaure, Essig- Patentanspruche
saure, Citronensgure, Gluconsaure, Oxalsiure, Sulfamidsaure und Weinsiure
eingestellt wird. 1. Verfahren zur Bildung dekorativer gefirb-      6.
Verfahren gemaB Anspruch 1, in dem die ter Streifenmuster auf der
Oberfliche eines       in Schritt (a) eingesetzte Elektrolytl6sung eine
Formkorpers aus Aluminium oder einer Legie-   35   Temperatur zwischen 10
und 500C hat. rung auf Aluminiumbasis, das der Reihe nach         7.
Verfahren gemSB Anspruch 1, in dem die die folgenden Schritte umfaBt:
die anodische Gleichstrom-Elektrolyse gem3B Schritt (a) durch Anlegen einer
Gleichspan- (a) Durchf~hrung einer anodischen Gleich-         nung von 5
bis 50 V durchgef~hrt wird. strom-Elektrolyse  mit dem   Aluminium-   40
8. Verfahren gemiB Anspruch 1, in dem die korper, der mit einer eloxierten
Oberflichen-   anodische   Gleichstromelektrolyse   gem3B schicht versehen
ist, als Anode in einer Elek-  Schritt (a) wahrend eines Zeitraums von 0,5
trolytlosung, die wenigstens eine aus der       bis 10 Minuten
durchgefuGhrt wird. Gruppe der Alkalimetallionen und Erdalkali-       9.
Verfahren gemaB Anspruch 1, in dem die metallionen ausgewihlte lonenart
enthalt;    45   kathodische  Gleichstrom-Elektrolyse  gemiB (b)
Durchf~hrung einer kathodischen Gleich-       Schritt (b) mit einer
Stromdichte von 0,5 bis 3,0 strom-Elektrolyse mit dem Aluminiumk6rper
A/dM2 durchgefuhrt wird. als Kathode in einer Elektrolytl6sung im
10. Verfahren gemaB Anspruch 1, in dem die wesentlichen der gleichen
Zusammenset-          kathodische  Gleichstrom-Elektrolyse  gemaB zung, wie
sie bei der anodischen Gleich-   50   Schritt (b) wahrend eines Zeitraums
von 5 bis stromelektrolyse gemaB Schritt (a) einge-       20 Minuten
durchgefuhrt wird. setzt wird, zwecks Bildung von Streifen- mustern, die in
die Oberflache des Alumi- niumkorpers eingraviert werden;
Revendications (c) Eloxieren der Oberfliche des Aluminium-   56 korpers,
der mit den Streifenmustern ver-         1. Procede pour la formation de
striations sehen wurde, in einer Elektrolytl6sung, die     colorees
decoratives sur la surface d'un article wenigstens eine anorganische oder
organi-       form6 en aluminium  ou en alliage A base sche Siure enthalt,
um daruber eine eloxierte   d'aluminium qui comprend les stades succes- 



Oberflichenschicht zu erzeugen: und       60   sifs suivants: (a)
realisation d'une 6lectrolyse (d) Farbbehandlung des mit der eloxierten
Ober-   anodique en courant continu, avec l'article flichenschicht
versehenen   Aluminium-         d'aluminium  pourvu d'une pellicule super-
korpers.                                        ficielle oxydee par voie
anodique comme anode, dans une solution electrolytique contenant au 2.
Verfahren gemaB Anspruch 1, in dem die  6S   moins un type d'ions choisi
parmi le groupe 8    C  L       S 1 5           0048 988
16 constitue par des ions de metaux alcalins et des  de sodium, Irhydroxyde
de calcium et l'hyd- ions de metaux alcalino-terreux, {b) realisation
roxyde de baryum. d'une electrolyse cathodique en courant con--.  3.
Procede selon la revendication 2, dans tinu avec I'article d'aluminium
comme cathode      lequel Ia concentration du sel ou de I'hyd- dans une
solution electrolytique ayant sensible-    5    roxyde dans la solution
electrolytique est corn- ment la m8me composition que celle utilisee
prise entre 0,1 et 50 g/litre. dans l'electrolyse anodique en courant
continu       4. Procede selon la revendication 1, dans du stade (a) pour
former des striations gravees    lequel la vaJeur du pH de la solution
electroly- sur la surface de l'article d'aluminium, (c)      tique utilis6e
dans le stade (a) est comprise anodisation de la surface de l'article
d'alumi-   to   entre 1 et 11. nium ayant ete pourvue des striations dans
une       5. Procede selon la revendication 4, dans solution electrolytique
contenant au moins un      lequel la solution electrolytique a une valeur
de des acides mineraux et des acides organiques       pH regile par
l'addition d'un acide choisi parmi pour former sur cet article une
pellicule super-  le groupe constitue par l'acide sulfurique, I'acide
ficielle oxydee par voie anodique, et (d) la    5   phosphorique, I'acide
phosphoreux, I'acide soumission de l'article d'aluminium pourvu de la
chromique, I'acide nitrique, I'acide silicique, pellicile superficielle
oxydee par voie anodique A  I'acide acetique, I'acide citrique, I'acide
glu- un traitement de coloration.                       conique, I'acide
oxalique, I'acide sulfamique et 2. Procede selon la revendication 1, dans
I'acide tartrique. lequel les ions de metaux alcalins ou lee ions de   20
6. Procede selon la revendication 1, dans metaux alcalinoterreux dans la
solution elec-     lequel la solution electrolytique utilisee dans Is
trolytique utilis6e dans le stade (a) sont fournis  stade (a) est A une
temperature comprise entre par dissolution d'au moins un des sels d'acide
10 et 50C. mineral ou organique ou des hydroxydes choisis       7. Procede
selon la revendication 1, dans parmi le groupe constitue par le phosphate
de   25   lequel 1l'6ectrolyse anodique en courant continu potassium, le
pyrophosphate de potassium, le      dans le stade (a) est effectu6e en
appliquant metaphosphate de potassium, le methaphos-         une tension en
courant continu comprise entre phate de sodium, I'hypophosphite de sodium,
le    5 et 50 volts. pyrophosphate de sodium, le phosphite de
8. Procede selon la revendication 1, dans sodium, le phosphate trisodique,
l'hydrogeno-   30   lequel 'electrolyse anodique en courant con- phosphate
de sodium et d'ammonium, le phos-       tinu dans le stade (a) est
effectuee pendant une phate de lithium, le sulfate de potassium, le sul-
dur6e comprise entre 0,5 et 10 minutes. fate de sodium, le carbonate de
sodium, le           9. Procede selon la revendication 1, dans carbonate de
potassium, le chromate de            lequel l'electrolyse cathodique en
courant sodium, le chromate de potassium, le meta-   35   continu dans le
stade (b) est effectuee avec une borate de sodium, le citrate de sodium, le
tar-   densite de courant comprise entre 0,5 et 3,0 trate de sodium, le
phtalate de sodium, le         A/dm2. maleate de sodium,
I'hydrog6nophosphate de           10. Procede selon la revendication 1,
dans calcium, le phosphate de calcium, le phosphate    lequel l'electrolyse
cathodique en  courant de magnesium, le phosphate de magnesium et   40
continu dans le stade (b) est effectuee pendant d'ammonium, le nitrate de
calcium, I'hydroxyde    une dur6e comprise entre 5 et 20 minutes. 45 50 55
60 65    


