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not conveniently remove refractory coatings ap- plied by the detonation
plating process using inert Field of invention
gas dilution, as more fully described in U.S. Patent 2,972,550. The
invention relates to a method for elec-   5     U.S. Patent 3,151,049
discloses an effective trolytically stripping a coating, such as tungsten
method for electrolytically stripping a substantially carbide-cobalt
coating, from  an aluminum  base    oxide-free, metal-containing refractory
coating from substrate using a stripping solution containing an  a base
material in which the coated base part is aluminum corrosion inhibitor.
immersed as an anode in an electrolyte bath con- 10  tainer, for example,
in a steel tank serving as the Background of the Invention
cathode. The electrolyte bath for the stripping pro- cesses consists
essentially of a soluble salt of an Many types of articles are provided
with coat-  hydroxy organic acid, an alkali metal carbonate and ings by
high temperature, high velocity coating    the remainder water. Although
this electrolyte bath processes such as detonation gun plating, jet-plat-
15  solution is suitable for stripping many types of ing and arc torch
methods. After these coated parts  coatings from different base materials,
when the have been in service sufficiently long to wear to a  base material
is aluminum there is a tendency for point where replacement is necessary it
is desir-  the aluminum to be attacked by the alkali metal able to have a
method for quickly and economical-  carbonate such as sodium carbonate. The
attack removing the worn coating so that the base part  20  on the aluminum
could result in pitting, cracking can be coated again and placed back in
service. In  and/or corrosion of the aluminum. many instances the base part
involves considerable    It is therefore an object of the present invention
expense in its original manufacture, so that reclaim-  to provide a method
of stripping coatings, such as ing such parts can be of great importance.
Also, in  metal carbide coatings, from all shapes of alu- the course of
applying wear resistant coatings it  25   minum base materials in a rapid
and economical may occasionally be necessary to remove coatings    manner
without pitting, cracking and/or corroding of that do not meet
specifications, in which case re-  the base material. claiming the base
part is again desirable.             It is another object of the present
invention to The prior art has devised several methods of    provide a
method of and electrolyte bath for strip- removing coatings, such as
refractory coatings, in-  30  ping coatings from all shapes of aluminum
base cluding mechanical removal by grinding. On cylin-   materials without
necessitating removal of any of drical parts, for example, the coating may
be      the aluminum base material. ground off down to the base metal with
removal of      These and other objects and advantages of the a small
amount of the base metal below the origi-   invention will become apparent
from the following nal dimension to insure complete removal of the   35
description. old coating and permit recoating. It has been found, however,
that such procedure is time con-    Summary of the Invention suming,
expensive, and not always advisable since inding away a portion of the base
metal to insure      The invention relates to a method of electrolyti-
complete coating removal prevents the reclaimed   40  cally stripping a
coating from an aluminum base base material from conforming to the original
di-   material comprising the steps: mensions as specified by its user.
Also, parts        a) preparing an electrolyte solution comprising which
are not cylindrical often may not be ground,    0.02 to 2.00 mole percent
of a soluble salt of a Improper coating of such parts may necessitate
hydroxy organic acid; 2.5 to 5.5 mole percent of their replacement and
scrapping of the original part  45  an alkali metal carbonate; 0.0004 to
0.04 mole with its attendant expense and time delay.            percent of
an aluminum corrosion inhibitor; and A known stripping method uses
electrolytic so-     water; lutions such as aqueous sodium hydroxide or so-
b) heating said electrolytic solution, preferably to dium carbonate. The
coated part is immersed in        about [err] to [err] ([err] to [err]);
the bath and connected as the anode of an elec- 50   c) immersing a coated
aluminum base material trical circuit while the steel tank containing the
bath  into said heated electrolytic solution; and is connected as the
cathode. This method has          d) using the coated aluminum base
material as been found satisfactory for removal of some coat-     an anode
and with a cathode contacting said ings but is not suitable for stripping
certain mixed  electrolytic solution passing an electric current refractory
coatings such as tungsten carbide-chro-  55    through said electrolytic
solution for a time pe- mium carbide-nickel and chromium carbide-nickel-
riod sufficient to strip the coating from the alu- chromium. Also, the
aforementioned sodium hy-         minum base material without damaging the
alu- 



droxide or sodium carbonate electrolytic baths do     minum base material.
2    3                 EP 0 395 813 B1                         4 As used
herein an aluminum corrosion inhibitor  cent of the alkali metal carbonate
is preferred. is a material that will protect aluminum in an elec-  Mutual
solubility of the latter and the salt of a trolyte bath solution from
pitting, cracking or corro-  hydroxy organic acid in a common solution also
sion. Suitable aluminum corrosion inhibitors for use  has a moderating
effect which helps to set the in this invention are sodium silicate
([err]), po-   5   aforementioned composition limits. tassium dichromate
([err]) and sodium chro-          Sodium carbonate has been found to attack
mate ([err]). The amount of the aluminum cor-    aluminum at a rate that
varies directly with con- rosion inhibitor should be from 0.0004 to 0.04
mole  centration and temperature of the bath. Hydroxy percent of the
stripping bath. Preferably, the alu-  organic acid, such as tartaric acid,
generally minum corrosion inhibitor should be from 0.001 to  10  causes
negligible attack on aluminum when the 0.01 mole percent of the stripping
bath and most    temperature of the bath is maintained below about
preferably about 0.004 mole percent.                [err] ([err]). In
accordance with this invention, Preferably, the coated aluminum base
material   the use of the aluminum corrosion inhibitor will could be
presoaked in a solution containing the     allow both higher concentrations
of sodium car- aluminum corrosion inhibitor to form a protective   15
bonate and tartaric acid and permit operation of the film on the coated
base material. For example,      bath at a higher temperature without
attack of the when using sodium silicate, a solution could be     aluminum.
prepared using 0.003 to 0.30 mole percent sodium       The temperature of
the electrolytic bath may silicate with the remainder water. The coated
alu-  be maintained in the range of about [err] to minum base material
could be immersed in this  20  [err]  ([err] to [err]), preferably  about
solution for from 30 seconds to 30 minutes, prefer- [err] to [err] ([err]
to [err]). At tempera- ably from 1 minute to 5 minutes, whereupon a film
tures below [err] ([err]), the stripping rate is of sodium silicate would
form on the coated base    decreased while at temperatures above [err]
material. Immediately thereafter the coated base   ([err]), the aluminum
begins to be attacked. As material would be immersed in the electrolyte
bath  25  stated above, with the addition of the aluminum and a current fed
through the bath sufficient to strip  corrosion inhibitor, the operating
temperatures of the coating without damaging the aluminum base.     the
electrolytic bath can be increased without at- The hydroxy organic acid for
use in this inven-  tack of the aluminum base material. Thus with the tion
may be monohydroxy or polyhydroxy of any       addition of the corrosion
inhibitor, a more effective soluble salt with sodium, potassium and
ammonium   30  stripper operation is obtained. salts of tartaric and citric
acid being preferred. In  The current density preferred in the practice of
particular, sodium tartrate is most preferred since it  the electrolytic
stripping method of the present provides the desired concentration with the
small-  invention varies for different coating compositions, est amount of
raw material due to its lower molecu-  coating thickness and shape of the
coated part. lar weight. Soluble salts of glycolic and tartonic  35
Although current densities of 0.310 to 1.240 am- acid might also be useful.
Concentrations of the   peres per sq.cm (2 to 8 amperes per sq. in.) have
soluble salt below about 0.02 mole percent have     been used, the current
should not be increased up been found to be unsatisfactory for effective
strip-  to the level at which the aluminum base material ping while
concentrations above about 2.0 mole      becomes significantly attacked,
and on the other percent have been found not to appreciably im-   40  hand
could not be reduced to a value at which the prove the stripping rate. A
range of about 0.2 mole  stripping time becomes impractically long. In
prac- percent to 0.9 mole percent of a soluble salt of a  tice, the current
density is preferably adjusted to a hydroxy organic acid has been found to
be prefer-   workable value of about 0.465 to 0.775 amperes able for most
applications with 0.6 mole percent    per sq.cm. (3 to 5 amperes per
sq.in.). Depending being most preferable.                         45  on
the coating and its thickness, some parts may Although sodium carbonate is
preferred as the   be stripped in 30 minutes while other parts may means of
providing the stripping bath with the     take 8 hours or longer. With the
addition of the desired current carrying capacity, other alkali metal
aluminum corrosion inhibitor to the electrolyte bath carbonates such as
potassium carbonate would be     a film is deposited on the coated base
material suitable. Also, the expression "alkali metal" is to be   50  which
prevents attack by the electrolytic bath. understood as including the
ammonium radical as    Thus, the finished part may remain in the bath a
functional equivalent thereof. Concentrations be-  without damage after
stripping is complete. low about 2.5 mole percent of the alkali metal
During the stripping operation the base parts 



carbonate result in prohibitively low current carry-  being stripped should
preferably be kept complete- ing capacity of the electrolytic bath, while
con-  55  ly submerged at all times. Partial emergence of the centrations
above about 5.5 mole percent do not     coated part from the electrolytic
bath can in some appreciably increase the current characteristics of  cases
produce a serious corrosive effect on the such bath. A range of about 3.0
to 4.6 mole per-   base material at the point of emergence. Care must 3
3             EP 0 395 813 B1                     6 also be taken to
suspend the coated parts so that  EXAMPLE II contact does not take place
with the cathode to produce short circuiting and possible damage to
STRIPPING  OF TUNGSTEN CARBIDE-COBALT the part. In some applications the
tank containing  COATING APPLIED BY DETONATION GUN PRO- the electrolytic
solution could function as the cath-   5   CESS ON 7075 T-73 ALUMINUM TUBE
ode for the electrolytic bath. Examples of suitable coating compositions
that    A 7075 T-73 aluminum  tube approximately can be removed from
aluminum base materials       6.67 cm (2 5/8 inches) outside diameter with
ap- according to this invention would include tungsten  proximately 0.127
mm (0.005 inch) thick coating of carbide-cobalt, tungsten carbide-nickel,
tungsten   10  tungsten carbide-cobalt on the outside diameter
carbide-cobalt chromium, tungsten carbide-nickel  was immersed in the
presoak bath of Example I for chromium, chromium  carbide-nickel chromium,
2 minutes. Immediately thereafter, the coated tube chromium  carbide-cobalt
chromium, tungsten-      was immersed as an anode in an electrolytic bath
titanium carbide-nickel, cobalt based alloys, oxide  of the composition
described in Example I which dispersion in cobalt alloys, copper based
alloys,  15  was contained in a stainless steel tank (cathode). chromium
based alloys, iron based-alloys, oxide   The electrolytic bath temperature
was [err] to dispersed in iron based-alloys, nickel, nickel based
[err]([err] to [err]). The stripping operation alloys, and the like.
was carried out at 6 volts DC. After 60 minutes the It is believed that the
available hydroxy groups  coating was completely removed. There was no of
the soluble salts of hydroxy and polyhydroxy   20  evidence of attack or
dimensional loss of the alu- organic acids of the bath form ionized
complexes  minum material and subsequent metallurgical eval- with the
binder material such as cobalt or nickel.  uations showed no attack to the
aluminum. These ionized complexes are then carried by the electrical
current from the anode base part and   EXAMPLE III deposited on the
cathode. In contrast to non-ion-  25 ized organic hydroxy compounds such as
glyc-      STRIPPING  OF TUNGSTEN  CARBIDE-COBALT erine, the present salts
are quite highly ionized and  COATING APPLIED BY PLASMA ARC PROCESS
therefore provide high conductance and the neces-  ON 6061 T-651 0 ALUMINUM
sary negative complexing ions to permit the metals to combine with the
negative radical. The use of  30  A 6061 T-6510 aluminum ring approximately
such salts in conjunction with an alkali metal car-  1.27 cm (0.5 inch)
thick and 13.97 cm (5 1/2 bonate also permits the high current densities
re-  inches) outside diameter with approximately 0.203 quired for rapid
electrolytic stripping while the cor-  mm (0.008 inch) thick coating of
tungsten carbide- rosion inhibitor prevents attack of the aluminum  cobalt
on the outside diameter was immersed in base material during stripping.
35  the presoak bath Example I for 2 minutes. Imme- The operation of the
present invention is further  diately thereafter, the coated ring was
immersed as illustrated by the following Examples.            an anode in
an electrolytic bath of the composition described in Example I which was
contained in a EXAMPLE I
stainless steel tank (cathode). The electrolytic bath 40  temperature was
[err] to [err] ([err] to An electrolytic bath was prepared with 179     135
F). The stripping operation was carried out at grams per litre (1.493
pounds per gallon) ( 2.9   6 volts DC. After 60 minutes the coating was
com- mole percent) of soda ash (anhydrous sodium car-  pletely removed.
There was no evidence of attack bonate), 52.4 grams, per litre (0.437 pound
per   or dimensional loss of the aluminum material and gallon) (0.61 mole
percent) tartaric acid, 6.5 grams   45  subsequent metallurgical
evaluations showed no at- per litre (0.0054 pound per gallon) (0.0034 mole
tack to the aluminum. percent) of sodium silicate meta-soluble (37%) and
remainder water.                                  EXAMPLE IV A second
solution of approximately 0.25% so- 



dium silicate (0.037 mole percent) with the balance  50  STRIPPING    OF
COBALT-MOLYBDENUM- water. This second solution is a presoak solution
CHROMIUM-SILICON  COATING  APPLIED  BY that could be used to form a
protective film on the  DETONATION GUN PROCESS ON 6061 T-6 ALU- base
material.                                    MINUM A 6061 T-6 extrusion
measuring 9.53 cm (3.75 inches) by 5.08 cm (2 inches) was coated with
approximately 0.305 mm (0.012 inch) thick coating of
cobalt-molybdenum-chromium-silicon (28 wt.% 4    7                 EP 0 395
813 B1                       8 Mo, 17 wt. % Cr, 3 wt. % Si and balance Co).
The  EXAMPLE VII coated extrusion was immersed in the presoak bath of
Example I for 2 minutes. Immediately thereafter,  STRIPPING  OF TUNGSTEN
CARBIDE-COBALT the coated extrusion was immersed as an anode in   COATING
APPLIED BY DETONATION GUN PRO- an electrolytic bath of the composition
described in   5   CESS ON 6061 T-6 ALUMINUM Example I which was contained
in a stainless steel tank (cathode). The electrolytic bath temperature
A 6061 T-6 aluminum strip approximately 1.27 was [err] to [err] ([err] to
[err]). The        cm (1/2 inch) wide by 5.08 cm (2 inches) long by
stripping operation was carried out at 6 volts DC.  0.32 cm (1/8 inch)
thick was coated with approxi- After 70 minutes the coating was completely
re-  10   mately a 0.152 mm (0.006 inch) thick coating. The moved.
Metallurgical evaluation showed no attack  coated strip was immersed in the
presoak bath for to the aluminum base material.                    15
seconds. Immediately thereafter the strip was immersed in an electrolytic
solution of 0.54 mole EXAMPLE V
percent tartaric acid, 3.52 mole percent sodium 15  carbonate and 0.00072
mole percent sodium sili- STABILITY OF 2024 ALUMINUM RING IN ELEC-
cate contained in a glass receptacle. A strip of TROLYTIC SOLUTION
steel sheet metal approximately 3.81 cm (1 1/2 inch) wide by 10.16 cm (4
inches) long by 0.159 A 11.11 cm (4 3/8 inch) diameter by 1.59 cm    cm
(1/16 inch) thick was immersed in the electro- (5/8 inch) long uncoated
aluminum ring with a wall  20  lytic solution. The coated aluminum strip
was con- thickness of 0.32 cm (1/8 inch) was immersed in   nected as the
anode and the steel strip was con- the presoak bath described in Example I
for 1     nexcted as the cathode. The electrolytic bath tem- minute.
Immediately thereafter the ring was im-   perature was 63 C to 68 C (145 F
to 155 F). mersed as an anode in an electrolytic bath of the  The operating
voltage was set at 5 volts DC. After composition described in Example I
which was  25  120 minutes the coating was completely removed. contained in
a stainless steel tank (cathode). The  There was no visual or dimensional
evidence of electrolytic bath temperature was [err]  to      attack to the
aluminum. 57.2 C (125 F to 135 F). The operating voltage was set at 6 volts
DC. The part remained in the   EXAMPLE VIII bath for approximately 1 hour.
Upon removal from   30 the bath there was no visual or dimensional evi-
A sequence of tests was conducted to deter- dence of attack to the
aluminum.                  mine the effect of varying concentrations of the
aluminum corrosion inhibitor, sodium silicate. The EXAMPLE VI
base bath solution was 179 grams per litre (1.493 35  lb/gal) sodium
carbonate, 52.4 grams per litre STRIPPING      OF      COBALT-CHROMIUM-
(0.437 lb/gal) tartaric acid, remainder water along MOLYBDENUM-SILICON
COATING APPLIED BY             with various amounts of sodium silicate. The
elec- DETONATION GUN PROCESS ON 6061 T-6 ALU-           trolytic bath was
heated to [err] to [err] MINUM
([err] to [err]). The operating voltage was set 40  at 6 volts DC. All
parts stripped were 6061 alu- Eighty 6061 T-6 extrusions, each having ap-
minum strips measuring 1.27 cm (1/2 inch) wide by proximately 103 sq.cm (16
square inches) of sur-  5.40 cm (2 1/8 inch) long by 0.32 cm (1/8 inch)
face area and 27 sq.cm (4 3/16 inches) of 0.25/0.30  thick. The strips were
coated with 0.127 mm/0.152 mm(0.010/0.012 inch) thick coated surface area,
mm (0.005 inch/0.006 inch) thick tungsten carbide were immersed in the
presoak bath described in  45  base coating (82 wt.% tungsten, 14 wt.%
carbide Example I for 2 minutes. The parts were then      and 4 wt.%
carbon). 



immediately immersed as an anode in an electro- lytic bath of the
composition described in Example  Test 1 I. The electrolytic bath was
contained in a carbon steel tank which was connected as the cathode.  50
Sodium  Silicate (37%) 0.156 grams per litre The operating voltage was set
at 6 volts DC. The  (0.0013 Ib/gal) (0.00084 mole %) parts were stripped
for 60 minutes. The coating   Stripping time - 15 minutes was completely
removed and there was no visual    Completely stripped, no attack or
dimensional evidence of attack to the aluminum extrusions.
55  Test 2 Sodium Silicate (37%) 0.324 grams per litre (0.0027 Ib/gal)
(0.0017 mole %) 5    9                 EP 0 395 813 B1
10 Stripping time - 15 minutes                       3. A method according
to claim 1, wherein in step completely  stripped, no attack
a) the soluble salt of a hydroxy organic acid Is present in an amount from
0.2 to 0.9 mole Test 3
percent; the alkali metal carbonate is present 5      in an amount from 3.0
to 4.6 mole percent; and Sodium  Silicate (37%) 1.246 grams per litre
the aluminum corrosion inhibitor is present in (0.0104 lb/gal) (0.0066 mole
%)                       an amount from 0.001 to 0.01 mole percent;
Stripping time - 15 minutes                           and in step b)the
electrolytic solution is heated Stripping incomplete 0.051/0.076 mm
(0.002/0.003      from [err] to [err] ([err] to [err]). inch) coating
remaining                       10 Stripped for an additional 10 minutes,
completely  4. A method according to claim 1,wherein in step stripped, no
attack                                   b) the electrolytic solution is
heated from [err] to [err] ([err] to[err]). Test 4 15  5. A method
according to claim 4, wherein in step Sodium  Silicate (37%) 2.492 grams
per litre          a) the soluble salt of a hydroxy organic acid is (0.0208
Ib/gal) (0.013 mole %)                        sodium tartrate; the alkali
metal carbonate is Stripping time - 25 minutes
sodium carbonate; and the aluminum corrosion stripping incomplete
0.102/0.127 mm (0.004/0.005      inhibitor is sodium silicate. ch coating
remaining                         20 Stripped for an additional 60 minutes,
0.051/0.076  6. A method according to claim 1, wherein before mm
(0.002/0.003 inch) coating remaining.              step a) the coated
aluminum base material is Stripped for an additional 60 minutes, completely
immersed in a presoak solution comprising an stripped, no attack.
aluminum corrosion inhibitor dissolved in water 25      so as to form a
film of the aluminum corrosion Claims
inhibitor on said coated aluminum base ma- terial. 1. A method of
electrolytically stripping a coating from an aluminum base material
comprising      7. A method according to claim 6, wherein the the steps:
so      presoak solution comprises 0.003 to 0.30 mole a) preparing an
electrolytic solution com-      percent of the aluminum corrosion
inhibitor. prising 0.02 to 2.00 mole percent of a solu- ble salt of a
hydroxy organic acid, 2.5 to 5.5  8.  A method according to claim 7,
wherein the mole percent of an alkali metal carbonate;      coated aluminum
base material is immersed in 0.0004 to 0.04 mole percent of an aluminum
35  the presoak solution for from 30 seconds to 30 corrosion inhibitor; and
water;                 minutes. b) heating said electrolytic solution; c)
immersing a coated aluminum base ma-     9. A method according to claim 1,
wherein the terial into said heated electrolytic solution;  coating on the
aluminum base material is se- and                                    40
lected from tungsten carbide-cobalt, tungsten d) using the coated aluminum
base material      carbide-nickel, tungsten carbide-cobalt chromi- as an
anode and with a cathode contacting       um, tungsten carbide-nickel
chromium, chro- said electrolytic solution, passing an electric  mium
carbide-nickel chromium, chromium 



current through said electrolytic solution for  carbide-cobalt chromium,
tungsten-titanium a time period sufficient to strip the coating   45
carbide-nickel, cobalt based alloys, oxide dis- from the aluminum base
material without         persion in cobalt alloys, copper based alloys,
damaging the aluminum base material.            chromium based alloys, iron
based alloys, ox- ide dispersed in iron based alloys, nickel and 2. A
method according to claim 1, wherein in step     nickel based alloys. a)
the soluble salt of a hydroxy organic acid is  50 selected from sodium
salts of tartaric and citric  10. A method according to claim 1, wherein in
step acid, potassium salts of tartaric and citric acid,  a) the soluble
salt of a hydroxy organic acid is and ammonium salts of tartaric and citric
acid;   sodium tartrate in an amount of about 0.6 mole the alkali metal
carbonate is selected from       percent; the alkali metal carbonate is
sodium sodium carbonate and potassium carbonate,  55     carbonate in an
amount of about 3 mole per- and the aluminum corrosion inhibitor is se-
cent; and the aluminum corrosion inhibitor is lected from sodium silicate,
potassium dichro-    sodium silicate in an amount of about 0.004 mate and
sodium chromate.                         mole percent; and in step b) the
electrolytic 6    9                 EP 0 395 813 B1                    10
Stripping time - 15 minutes                        3.  A method according
to claim 1, wherein in step completely stripped, no attack
a) the soluble salt of a hydroxy organic acid is present in an amount from
0.2 to 0.9 mole Test 3
percent; the alkali metal carbonate is present 5       in an amount from
3.0 to 4.6 mole percent; and Sodium  Silicate (37%) 1.246 grams per litre
the aluminum corrosion inhibitor is present in (0.0104 lb/gal) (0.0066 mole
%)                        an amount from 0.001 to 0.01 mole percent;
Stripping time - 15 minutes                            and in step b)the
electrolytic solution is heated Stripping incomplete 0.051/0.076 mm
(0.002/0.003       from[err] to [err] ([err] to [err]). inch) coating
remaining                        10 Stripped for an additional 10 minutes,
completely  4. A method according to claim 1,wherein in step stripped, no
attack                                    b) the electrolytic solution is
heated from [err] to [err] ([err] to [err]). Test 4 15  5. A method
according to claim 4, wherein in step Sodium  Silicate (37%) 2.492 grams
per litre           a) the soluble salt of a hydroxy organic acid is
(0.0208 Ib/gal) (0.013 mole %)                         sodium tartrate; the
alkali metal carbonate is Stripping time - 25 minutes
sodium carbonate; and the aluminum corrosion stripping incomplete
0.102/0.127 mm (0.004/0.005      inhibitor is sodium silicate. ch coating
remaining                        20 Stripped for an additional 60 minutes,
0.051/0.076  6. A method according to claim 1, wherein before mm
(0.002/0.003 inch) coating remaining.               step a) the coated
aluminum base material is Stripped for an additional 60 minutes, completely
immersed in a presoak solution comprising an stripped, no attack.
aluminum corrosion inhibitor dissolved in water 25      so as to form a
film of the aluminum corrosion Claims
inhibitor on said coated aluminum base ma- terial. 1. A method of
electrolytically stripping a coating from an aluminum base material
comprising       7. A method according to claim 6, wherein the the steps:
30      presoak solution comprises 0.003 to 0.30 mole a) preparing an
electrolytic solution com-       percent of the aluminum corrosion
inhibitor. prising 0.02 to 2.00 mole percent of a solu- ble salt of a
hydroxy organic acid, 2.5 to 5.5  8. A method according to claim 7, wherein
the mole percent of an alkali metal carbonate;       coated aluminum base
material is immersed in 0.0004 to 0.04 mole percent of an aluminum   35
the presoak solution for from 30 seconds to 30 corrosion inhibitor; and
water;                  minutes. b) heating said electrolytic solution; c)
immersing a coated aluminum base ma-      9. A method according to claim 1,
wherein the terial into said heated electrolytic solution;   coating on the
aluminum base material is se- 



and                                     40      lected from tungsten
carbide-cobalt, tungsten d) using the coated aluminum base material
carbide-nickel, tungsten carbide-cobalt chromi- as an anode and with a
cathode contacting        um, tungsten carbide-nickel chromium, chro- said
electrolytic solution, passing an electric  mium  carbide-nickel chromium,
chromium current through said electrolytic solution for   carbide-cobalt
chromium, tungsten-titanium a time period sufficient to strip the coating
45  carbide-nickel, cobalt based alloys, oxide dis- from the aluminum base
material without          persion in cobalt alloys, copper based alloys,
damaging the aluminum base material.             chromium based alloys,
iron based alloys, ox- ide dispersed in iron based alloys, nickel and 2. A
method according to claim 1, wherein in step      nickel based alloys. a)
the soluble salt of a hydroxy organic acid is  so selected from sodium
salts of tartaric and citric  10. A method according to claim 1, wherein in
step acid, potassium salts of tartaric and citric acid,  a) the soluble
salt of a hydroxy organic acid is and ammonium salts of tartaric and citric
acid;    sodium tartrate in an amount of about 0.6 mole the alkali metal
carbonate is selected from        percent; the alkali metal carbonate is
sodium sodium  carbonate and potassium  carbonate.  55    carbonate in an
amount of about 3 mole per- and the aluminum corrosion inhibitor is se-
cent; and the aluminum corrosion inhibitor is lected from sodium silicate,
potassium dichro-     sodium silicate in an amount of about 0.004 mate and
sodium chromate.                          mole percent; and in step b) the
electrolytic 6    *   C  L  M  S   * solution is hated from  about [err]
to            (c) ein beschichteter Aluminiumgrundwwrk- [err]([err] to
[err]).                                 stoff in die erhitzte
elektrolytische Losung eingetaucht wird; und 11. A method according to
claim 10, wherein be-          (d) der beschichtete Aluminiumgrundwerk-
fore step a) the coated aluminum base material   5    stoff als eine Anode
benutzt wird, wobei is immersed for a time period from 30 seconds
eine Kathode mit der elektrolytischen L6- to 5 minutes in a presoak
solution comprising         sung in Kontakt steht, und ein elektrischer
from about 0.003 to 0.30 mole percent sodium          Strom durch die
elektrolytische Losung fir silicate dissolved in water.
eine Zeitdauer hindurchgeleitet wird, die 10        ausreicht, um den
Oberzug von dem Alumi- 12. A method according to claim 10, wherein the
niumgrundwerkstoff zu strippen, ohne den coating on the aluminum base
material is se-          Aluminiumgrundwerkstoff zu beschddigen. lected
from the group comprising tungsten carbide-cobalt, tungsten carbide-nickel,
tung-  2. Verfahren nach Anspruch 1, bei dem in dem sten  carbide-cobalt
chromium,  tungsten   15      Verfahrensschritt (a) das l6sliche Salz einer
carbide-nickel chromium, chromium  carbide-         organischen
Hydroxycarbonsaure  aus  Na- nickel chromium, chromium  carbide-cobalt
triumsalzen der Weinsaure und der Zitronen- chromium, tungsten-titanium
carbide-nickel,       saure, Kaliumsalzen der Weinsaure und der cobalt
based alloys, oxide dispersion in cobalt     Zitronensdure sowie
Ammoniumsalzen  der alloys, copper based alloys, chromium based   20
Weinsaure und der Zitronensgure ausgewghft alloys, iron based alloys, oxide
dispersed in       wird; das Alkalimetallcarbonat aus Natriumcar- iron
based alloys, nickel and nickel based al-      bonat und Kaliumcarbonat
ausgewdhit wird; loys.                                              und der
Aluminiumkorrosionsinhibitor aus Na- triumsilikat, Kaliumdichromat und
Natriumchro- 13. An electrolytic solution for use in stripping a   25  mat
ausgewahit wird. coating from an aluminum base material com- prising 0.02
to 2.00 mole percent of a soluble  3. Verfahren nach Anspruch 1, bei dem im
Ver- salt of a hydroxy organic acid; 2.5 to 5.5 mole    fahrensschritt (a)
das l8sliche Salz einer orga- percent of an alkali metal carbonate; 0.0004
to     nischen Hydroxicarbonsaure in einer Menge 0.04 mole percent of an
aluminum corrosion   30     von 0,2 bis 0.9 mol% vorliegt; das
Alkalimetall- inhibitor; and water.                              carbonat
in einer Menge von 3,0 bis 4,6 mol% vorliegt; und der
Aluminiumkorrosionsinhibitor 14. The electrolytic solution of Claim 13
wherein      in einer Menge von 0,001 bis 0,01 mol% vor- the soluble salt
of a hydroxy organic acid is      liegt; sowie im Verfahrensschritt (b) die
elektro- selected from the group comprising sodium   35      lytische
Losung auf 37,8 IC bis 93,3 *C (100 



salts of tartaric and citric acid, potassium salts  I F bis 200 * F)
erhitzt wird. of tartaric and citric acid, and ammonium salts of tartaric
and citric acid; the alkali metal car-  4. Verfahren nach Anspruch 1, bei
dem im Ver- bonate is selected from the group comprising
fahrensschritt (b) die elektrolytische 16sung sodium  carbonate and
potassium  carbonate,  40     auf 48,9 IC bis 71,1 IC (120 IF bis 160 IF)
and the aluminum corrosion inhibitor is se-        erhitgt wird. lected
from the group comprising sodium sili- cate, potassium dichromate and
sodium chro-     5. Verfahren nach Anspruch 4, bei dam im Ver- mate.
fahrensschritt (a) das l6sliche Salz einer orga- 45      nischen
Hydroxycarbonsdure  Natriumtartrat; Patentanspruche
das Alkalimetallcarbonat Natriumcarbonat und der
Aluminiumkorrosionsinhibitor Natriumsilikat 1. Verfahren zum
elektrolytischen Strippen eines       ist. Oberzuges von einem
Aluminiumgrundwerk- stoff, bei dem:                            50  6.
Verfahren nach Anspruch 1, bei dem vor dem (a) eine elektrolytische Losung
zubereitet       Verfahrensschritt (a) der beschichtete Alumini- wird, die
0,02 bis 2,00 mol% eines l6slichen     umgrundwerkstoff in eine
Vorweichl6sung ein- Salzes einer organischen Hydroxycarbon-
getaucht wird, die einen in Wasser aufgelosten saure, 2,5 bis 5,5 mol%
eines Alkalimetall-      Aluminiumkorrosionsinhibitor autweist, um ei-
carbonats, 0,0004 bis 0,04 mol% eines Alu-  ss   nen Film aus dem
Aluminiumkorrosionsinhibi- miniumkorrosionsinhibitors und Wasser auf-
tor auf dam  beschichteten Aluminiumgrund- weist;
werkstoff auszubilden. (b) die elektrolytische LOsung erhitzt wird; 7    13
EP 0 395 813 B1                    14 7. Verfahren nach Anspruch 6, bei dem
die Vor-         nes loslichen Salzes einer organischen Hy- % weichlosung
0,00 bis 0,30 mol% des Alumini-         droxycarbonsdure; 2,5 bis 5,5 mol%
eines Al- '4/. umkorrosionsinhibitors enth~lt.
kalimetallcarbonats; 0,0004 bis 0,04 mol% el- nes
Aluminiumkorrosionsinhibitors und Wasser 8. Verfahren nach Anspruch 7, be!
dam der be-   5      aufweist. schichtete Aluminiumgrundwerkstoff in die
Vor- wsichl6sung 30 Sekunden bis 30 Minuten lang     14. Elektrolytische
L6sung nach Anspruch 13, be! eingetaucht wird.
der das l6sliche Salz einer organischen Hy- droxycarbonsaure aus der
Natriumsalze der 9. Verfahren nach Anspruch 1, bei dem der OJber-  1o
Weinsaure und der Zitronensgure, Kaliumsalze zug auf dem
Aluminiumgrundwerkstoff ausge-          der Weinsaure und der Zitronensaure
und Am- wdhlt  wird   aus   Wolframcarbid-Kobalt,           moniumsalze der
Weinslure und der Zitronen- Wolframcarbid-Nickel,  Wolframcarbid-Kobalt-
sdure umfassenden Gruppe ausgewAhlt wird; chrom,
Wolframcarbid-Nickelchrom,         das Alkalimetallcarbonat aus der
Natriumcarbo- Chromcarbid-Nickelchrom,   Chromcarbid-Ko-  t5      nat und
Kaliumcarbonat umfassenden Gruppe baltchrom, Wolfram-Titancarbid-Nickel,
Kobalt-     ausgewAhit wird, und der Aluminiumkorrosions- basislegierungen,
Oxiddispersionen in Kobalt-      inhibitor aus der Natriumsilikat,
Kaliumdichro- legierungen, Kupferbasislegierungen. Chrom-        mat und
Natriumchromat umfassenden Gruppe basislegierungen, Eisenbasislegierungen,
in Ei-     ausgewghlt wird. Y<i  senbasislogierungen dispergiertem  Oxid,
Nik-  20 kel und Nickelbasislegierungen.                 Revendicatlons 10.
Verfahren nach Anspruch 1, bei dem im Ver-     1. Proc6d6 d'elimination
6lectrolytique d'un reve- fahrensschritt (a) das l6sliche Salz einer orga-
tement d'un substrat en aluminium, compre- nischen Hydroxycarbonsgure
Natriumtartrat in  25    nant les 6tapes: einer Menge von etwa 0,6 mol%
ist; das Alkali-        a) de preparation d'une solution electrolyti-
metallcarbonat Natriumcarbonat in einer Men-          que comprenant 0,02 A
2,00 moles % d'un ge von etwa 3 mol% ist; und der Aluminium-            sel
soluble d'un hydroxy-acide organique, korrosionsinhibitor Natriumsilikat in
einer Men-      2,5 a 5,5 moles % d'un carbonate de m6tal ge von etwa 0,004
mol% ist; sowie im Verfah-  3o      alcalln ; 0,0004 a 0,04 mole % d'un
inhibi- rensschritt (b) die elektrolytische L6sung auf        tour de
corrosion d'aluminium; et de l'eau; etwa 51,7 *C bis 57,2 *C (125 * F bis
135 F)          b) de chauffage de ladite solution electroly- 



erhitzt wird.                                         tique; c) d'immersion
d'un substrat en aluminium 11. Verfahren nach Anspruch 10, bei dem vor dem
35     revitu dans ladite solution electrolytique Verfahrensschritt (a) der
beschichtete Alumini-       chauff6e ; et umgrundwerkstoff fUr eine
Zeitdauer von 30            d) d'utilisation du substrat en aluminium re-
Sekunden bis 5 Minuten in eine Vorweichlo-            v~tu comme anode et,
avec une cathode en Q   sung eingetaucht wird, die etwa 0,003 bis 0,30
contact avec ladite solution electrolytique, mol% Natriumsilikat gyl6st in
Wasser aufwelst.  40    de passage d'un courant 6lectrique a tra- vers
ladite solution dlectrolytique pendant 12. Verfahren nach Anspruch 10, bei
dem  der              un temps suffisant pour 6liminer le revete- Uberzug
auf dem  Aluminiumgrundwerkstoff              ment du substrat en aluminium
sans en- aus der Gruppe ausgewAhlt wird, zu der                dommager le
substrat en aluminium.. Wolframcarbid-Kobalt,  Wolframcarbid-Nickel,  46
Woltramcarbid-KQbaltchrom, Wolframcarbid-Ni-    2. Proc6d6 suivant la
revendication 1, dans le- kelchrom,        Chromcarbid-Nickelchrom,
quel, dans l'6tape a), le sel soluble d'un Chromcarbid-Kobaltchrom,
Wolfram-           hydroxy-acide organique est choisi entre les
Titancarbid-Nickel,Kobaltbasislegierungen,         sels de sodium  d'acide
tartrique et d'acide Oxiddispersionen in Kobaltlegierungen, Kupfer-  5o
citrique, les sels de potassium d'acide tartrique basislegierungen,
Chrombasislegierungen, Ei-        et d'acide citrique et les sels
d'ammonium senbasislegierungen, in Eisenbasislegierungen       d'acide
tartrique et d'acide citrique ; le carbo- dispergierte Oxide, Nickel und
Nickelbasisle-       nate de m6tal alcalin est choisi entre le carbo-
gierungen gehdren.                                  nate de sodium et le
carbonate de potassium; et l'inhibiteur de corrosion d'aluminium  est 13.
Elektrolytische Losung zur Verwendung beim         choisi entre le silicate
de sodium, le bichroma- Strippen eines Oberzuges von einem Alumini-
to de potassium et le chromate de sodium. umgrundwerkstoff, die 0,02 bis
2,00 mol% ei- 8    15                EP 0 395 813 B1                     16
*   C  L  M  S    * 3.  Procede suivant la revendication 1, dans le-
10. Proced6 suivant la revendication 1, dans le- quel, dans l'Otape a), le
sel soluble d'un          quel, dans l'etape a), le sel soluble d'un
hydroxy-acide organique est present en une       hydroxy-acide organique
est le tartrate de so- quantite de 0,2 A 0,9 mole % ; le carbonate de
dium en une quantite d'environ 0,6 mole %: le metal alcalin est pressnt en
une quantit6 de   5   carbonate de metal alcalin est le carbonate de 3,0 a
4,6 moles % ; et l'inhibiteur de corrosion   sodium en une quantit6
d'environ 3 moles %; d'aluminium est pr6sent en une quantite de          et
I'inhibiteur de corrosion d'aluminium est le 0,001 a 0,01 mole % ; et, dans
l'etape b), la       silicate de sodium, en une quantit6 d'environ solution
6lectrolytique est chauff6e a une tem-     0,004 mole % ; et, dans l'6tape
b), la solution pdrature de 37,8-C a 93,3 C (1001F a   10
electrolytique est chauff6e d'environ 51,7C a 200 * F).
57,2 C (125 e F a 135 - F). 4. Procbde suivant la revendication 1, dans le-
11. Procdd6 suivant la revendication 10, dans le- quel, dans l'6tape b), la
solution Ielctrolytique   quel, avant l'etape a), le substrat en aluminium
est chauff6e A une temp6rature de 48,9-C a   i5     revetu est immerg6
pendant un tomps de 30 71,1 C (120F a 160-F).
secondes & 5 minutes dans une solution de pretrempage comprenant environ
0,003 a 0,30 5. Procede suivant la revendication 4, dans le-        mole %
de silicate de sodium dissous dans de quel, dans l'etape a), le sel soluble
d'un         l'eau. hydroxy-acide organique est le tartrate de so-   20
dium ; le carbonate de m6tal alcalin est le     12. Procede suivant la
revendication 10, dans le- carbonate de sodium ; et l'inhibiteur de corro-
quel le revAtement sur le substrat en alumi- sion d'aluminium est le
silicate de sodium.         nium est choisi dans le groupe comprenant des
revOtements de carbure de tungstene-co- 6. Proc6d6 suivant la revendication
1, dans le-  25    balt, carbure de tungstene-nickel, carbure de quel,
avant l'6tape a), le substrat en aluminium    tungstene-cobalt-chrome,
carbure    de rev~tu est immerge dans une solution de pr6-
tungstene-nickel-chrome, carbure de chrome- trempage comprenant un
inhibiteur de corro-         nickel-chrome, carbure de chrome-cobalt-chro- 



sion d'aluminium  dissous dans de l'eau de          me, tungstbne-carbure
de titane-nickel, d' allia- maniere a former un film de l'inhibiteur de
30   ges A base de cobalt, d'une dispersion d'oxy- corrosion d'alumninium
sur ledit substrat en alu-  des dans des alliages de cobalt, d'alliages b
minium revetu.                                     base de cuivre,
d'alliages A base de chrome, d'alliages A base de fer, d'une dispersion 7.
Procede suivant la revendication 6, dans lequel     d'oxydes dans des
alliages a base de fer, de la solution de pr6trempage comprend 0,003 a   35
nickel et d'alliages & base de nickel. 0,30 mole % de l'inhibiteur de
corrosion d'alu- minium.                                         13.
Solution electrolytique destin6e & etre utilis~e dans 1limination d'un
rev~tement d'un subs- 8. Proc6de suivant la revendication 7, dans lequel
trat en aluminium, comprenant 0,02 a 2,00 le substrat en aluminium revetu
est immerg6   40    moles % d'un sel soluble d'un hydroxy-acide dans la
solution de pretrempage pendant un          organique ; 2,5 & 5,5 moles %
d'un carbonate temps de 30 secondes a 30 minutes.                  de m6tal
alcalin ; 0,0004 A 0,04 mole % d'un inhibiteur de corrosion d'aluminium ;
et de 9. Proc6d6 suivant la revendication 1, dans lequel     l'eau. Ie
rev~tement pr6sent sur le substrat en alumi-  45 nium est choisi entre des
rev~tements de car-   14. Solution electrolytique suivant la revendication
bure de tungstene-cobalt, de carbure de            13, dans laquelle le sel
soluble d'un hydroxy- tungstene-nickel, de carbure de tungstene-
acide organique est choisi dans le groupe cobalt-chrome, de carbure de
tungstene-nickel-     comprenant les sels de sodium d'acide tartri- chrome,
de carbure de chrome-nickel-chrome,  5o     que et d'acide citrique, les
sels de potassium de carbure de chrome-cobalt-chrome, de
d'acide tartrique et d'acide citrique, at les sels tungstene-carbure de
titane-nickel, d'alliages a    d'ammonium d'acide tartrique et d'acide
citri- base de cobalt, d'une dispersion d'oxydes           que ; le
carbonate de mdtal alcalin est choisi dans des alliages de cobalt,
d'alliages & base     dans le groupe comprenant le carbonate de de cuivre,
d'alliages A base de chrome, d'allia-  55  sodium et le carbonate de
potassium, et l'inhi- ges & base de fer, d'une dispersion d'oxydes
biteur de corrosion d'aluminium est choisi dans dans des alliages a base de
for, de nickel et      le groupe comprenant le silicate de sodium, le
d'alliages a base de nickel.                        bicarbonate de
potassium et le chromate de 9    17                     EP 0 395 813 B1
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