
1                  0 024 760                     2 Method of treating
objects the surface of which consists of tin The invention relates to a
method of treating  be used for tin-plated steel, the tin having been
objects the surface of which consists of tin, and  applied electrolytically
or by dipping, or for tin- to objects treated by such a method.
plated copper, brass or phosphor-bronze. There is a great deal of interest
in the         The layer deposited from  the tungstate electronic  industry
in  tin-plated  metal  5    solution is 0.03-0.2 [err], usually 0.05 [err],
components in view of the good solderability of  thick. A layer thicker
than 0.2 [err] adheres tin. Tin has, however, a poor resistance to
insufficiently to the subjacent tin layer. atmospheric corrosion. Another
disadvantage is     The alternately cathodic and anodic current the
occurrence of local corrosion ("pitting corro-  preferably has a
rectangular waveform. sion") which results in the subjacent metal  10
By way of example there now follows the being attacked.
description of a typical embodiment of the It is known, for example from an
article by R.  invention. A. Neish and J. G. Donelson in Food Tech-
From  a  conventional bright tin-plating nology 14. 37-42 (1960), to
passivate tin       solution, a 5 [err] tin layer is deposited on steel
surfaces by treating them  in a bichromate  15    plates. Thereafter, the
tin-plated plates are solution. This may be done by merely dipping In
subjected to a periodically reversed current in the solution or by also
applying a cathodic or   an electrolyte solution which has the following
anodic potential. The article indicates, that the  composition per litre:
best results are obtained when an anodic potential is applied to articles
when they are  20      10 g [err] immersed in the bichromate solution.
10 g [err] From an excerpt from an article by L. Bizheva        10 g [err]
and Khr. Petrov in Khim. Ind. (Sofia) 45 (1973), 158-159, published in
Chem. Abstracts 80,       at a temperature of [err], using a stainless
steel 21 978S (1 974) it is known to treat tin surfaces  2s   counter
electrode having approximately the by applying a 50 Hz a.c. voltage in a
bichromate  same surface area as that of the tin-plated solution.
plates being treated. The current density is 0.5 It appeared, however, that
pitting corrosion  A/[err] (absolute value) and the current reversal in
anodically passivated  tin surfaces still    is effected with a frequency
of 0.5 Hz, that is to occurred, when the solderability of the tin  30   say
1 sec. anodic and 1 sec. cathodic, the surface appeared to be reduced.
applied voltage having a square-wave form with It is an object of the
invention to provide a  the same values for the anodic and the cathodic
treatment of tin surfaces which achieves a good  currents. corrosion
resistance and whereby good solder-      In this manner a coloured layer is
obtained ability of the tin is retained.            35    which is 0.03-0.2
[err] thick, consisting of a According to the invention, the method of
mixture of tungstate and tin oxide. The colour treating objects of which at
least the surface   depends on the layer thickness. The solder- consists of
tin, in which method the objects are  ability of the treated tin surface Is
as good as alternately subjected to a cathodic and to an   that of newly
deposited tin layers. anodic potential in an electrolytic solution is  40
The corrosion resistance is tested by means characterized in that the
objects are subjected  of a salt spray test (IEC 68-2-4 test D) by to an
electrolytic treatment in an aqueous      spraying a mist of an aqueous
NaCI solution solution of a tungstate in a concentration of at  containing
5% by weight of NaCl at ambient least 0.02 M, and having a pH from 4 to 11,
a    temperature on the surface for 7 days, and also periodically reversed
current being applied   45   by means of the damp test IEC 68-2-11, test
whose frequency is at least 0.2 Hz but not more  Ka. Neither uniform nor
local corrosion occurs, than 2 Hz, the current density in an absolute
this in contrast with untreated tin which exhibits value of the maximum
current density being at    very extensively pitting corrosion, or with tin
least 0.2 A/[err] but not more than 1 A/[err], the    which has been
anodically passivated with a ratio of the anodic current density to the
50   bichromate solution, in which the extent of cathodic current density
being at least 0.5 and  pitting by local corrosion occurs to a higher not
more than 1 and the ratio of the anodic to   degree than in the untreated
tin. the cathodic pulse durations being not more        Comparable  results
are  obtained  by than 2 and not less than 0.2 to produce a layer
immersing Sn-plated steel samples (5 [err] of having a thickness between
0.03 and 0.2 [err].   55   Sn) in one of the following
electrolyte-solutions, During the investigations which resulted in
containing per litre: the invention, it appeared that the above- mentioned
limits of each of the quantities stated  a) 40 g of [err] are critical:
outside these limits the solder-        20 g of [err] (pH=9.5) 



ability and/or corrosion resistance were insuffi-  so  b) 40 g of [err]
cient.                                                        [err] till
pH=9.5 The method according to the invention can           20 g of [err] 2
3                   0024760                      4 The plates are
subjected, as hereinbefore, at  d6passant pas 1 Atdm2, le rapport entre la
20C with a stainless steel counter electrode to  densitb de courant
anodique et le densite de a periodically reversed current with a frequency
courant cathodique 6tant d'au moins .0,5 mais l of 0.5 c/s and a current
density of 0.5 A/[err].  ne depassant pas 1 et le rapport entre ls 5
durees d'impulsions anodiques et cathodiques Claims
ne depassant pas 2 et n'etant pas inferieur a 0,02 afin de produire une
couche pr6sentant 1. A method of treating objects of which at   une
epaisseur comprise entre 0,03 et 0,2 ,um. least the surface consists of
tin, the objects     2. Procedd selon la revendication 1, carac- being
alternately subjected to a cathodic and to  10   t6rise en ce que le
courant altemativement an anodic potential in an electrolyte solution,
cathodique et anodique presente une forme characterized in that the objects
are subjected  d'onde rectangulaire. to an electrolytic treatment in an
aqueous         3. Objet  tame6 traite conform6ment au solution of a
tungstate in a concentration of at  proc6d6 selon la revendication 1 ou 2.
least 0.02 M. and having a pH from 4 to 11, a   15 periodically reversed
current being applied     PatontensprOche whose frequency is at least 0.2
Hz but not more than 2 Hz, the current density in an absolute      1.
Verfahren zur Behandlung von Gegen- value of the maximum current density
being at   standen, von denen wenigstens die Oberfiache least 0.2 A/[err]
but not more than 1 A/[err], the  20    aus Zinn besteht, wobei die
Gegenstande in ratio of the anodic current density to the      einer
Elektrolytl6sung  abwechselnd  einem cathodic current density being at
least 0.5 and  kathodischen und einem anodischen Potential not more than 1
and the ratio of the anodic to  ausgesetzt werden, dadurch gekennzeichnet,
the cathodic pulse durations being not more     dass die Gegenstande in
einer wissrigen than 2 and not less than 0.02 to produce a layer  25
Losung von Wolframat in einer Konzentration having a thickness between 0.03
and 0.2 ,um.    von wenigstens 0,02 M und mit elnem pH-Wert 2. A method as
claimed in Claim 1, charac-    von 4 bis 11 einer elektrolytischen
Behandlung terized in that the alternately cathodic and    ausgesetzt
werden, wobei ein periodlsch wech- anodic current has a rectangular
waveform.      selnder Strom zugef~hrt wird, dessen Frequenz 3. Tin-covered
objects treated in accordance  30    wenigstens 0,2 Hz, jedoch hochstens 2
Hz with the method as claimed in Claim 1 or 2.     betragt, wobei die
Stromdlchte in einem Absolutwert der Maximalstromdichte wenig-
Revendications                                  stens 0,2 AJdm2, jedoch
h6chstens 1 A/dmi2 betrigt, wobei das Verhaltnis der anodischen 1. Proc6d6
de traitement d'objets dont au  35    Stromdichte zu der kathodischen
Stromdichte moins la surface est rdalis6e en I'etain, les   wenigstens 0,5
und hochstens 1 betralgt und objets 6tant alternativement soumis a un
das Verhaltnis der anodischen zu den katho- potentiel cathodique et A un
potentiel anodique  dischen Pulsdauem  h6chstens 2 und nicht dans une
solution d'6lectrolyte, caract6ris6 en  weniger als 0,02 betrigt. um eine
Schicht zu ce quo les objets sont soumis a un traitement  40    erzeugen,
deren Dlcke zwischen 0,03 und 0,2 6lectrolytique dans une solution aqueuse
d'un   ,um liogt. tungstete dans une concentration d'au mons         2.
Verfahren 6iach Anspruch 1, dadurch go- 0,02 M et presentant un pH de 4 a
11, un        kennzelchnet, dass der wechseonde katho- courant
periodiquement inverse etant appliqu6   dische und anodische Strom die Form
einer dont la frequence est d'au moins de 0,2 Hz maim  45    Rechteckwelle
hat. ne depasse pas 2 Hz, la densit6 de courant a       3. Zinnbedeckte
Gegenstinde, behandelt une valeur absolue de la densit6 de courant
entsprechend dem Verfahren nach Anspruch 1 maximale 6tant d'au moins 0,2
A/din2 mais ne    odor 2. 50 55 60 65 3 



3                  0 024 760                     4 The plates are
subjected, as hereinbefore, at  d6passant pas 1 ANdm,, to rapport entre la
20C with a stainless steel counter electrode to  densit6 de courant
anodique et la densit6 de a periodically reversed current with a frequency
courant cathodique 6tant d'au moins 0,5 mais of 0.5 c/s and a current
density of 0.5 A/[err].  ne d6passant pas 1 et le rapport entre les 5
durees d'impulsions anodiques et cathodiques Claims
ne depassant pas 2 St n-etant pas inferieur a 0,02 afin de produire une
couche presentant 1. A method of treating objects of which at  une
epaisseur comprise entre 0.03 et 0,2 ,um. least the surface consists of
tin, the objects    2. Proc6d6 selon la revendication 1. carac- being
alternately subjected to a cathodic and to  70   terise en co quo le
courant altemativement an anodic potential in an electrolyte solution,
cathodique et anodique pr6sente une form. characterized in that the objects
are subjected  d'onde rectangulaire. to an electrolytic treatment in an
aqueous        3. Objet etam6 traits conformdment au solution of a
tungstate in a concentration of at  proc6d6 selon la revendication 1 ou 2.
least 0.02 M. and having a pH from 4 to 11, a   15 periodically reversed
current being applied    Patentanspruche whose frequency is at least 0.2 Hz
but not more than 2 Hz, the current density in an absolute     1. Verfahren
zur Behandlung von Gegen- value of the maximum current density being at
stinden, von denen wenigstens die Oberfifche least 0.2 A/[err] but not more
than 1 A/[err]. the  20   aus Zinn besteht, wobei die Gegenstinde in ratio
of the anodic current density to the     einer Elektrolyt6sung  abwechselnd
einem cathodic current density being at least 0.5 and  kathodischen und
einem anodischen Potential not more than 1 and the ratio of the anodic to
ausgesetzt werden, dadurch gekennzeichnet. the cathodic pulse durations
being not more    dass die Gegenstinde in siner wissrlgen than 2 and not
less than 0.02 to produce a layer  25    Losung von Wolframat in einer
Konzentration having a thickness between 0.03 and 0.2 ,m.    von wenigstens
0,02 M und mit sinem pH-Wert 2. A method as claimed in Claim 1, charac-
von 4 bis 11 einer elektrolytischen Behandlung terized in that the
alternately cathodic and   ausgesetzt werden, wobei sin periodisch wech-
anodic current has a rectangular waveform.     selnder Strom zugefuhrt
wird, dessen Frequenz 3. Tin-covered objects treated in accordance  30
wenigstens 0,2 Hz, jedoch hochstens 2 Hz with the method as claimed in
Claim 1 or 2.    betrigt, wobei die Stromdichte in einem Absolutwert der
Maximalstromdichte wenig- Revendications
stens 0,2 A/dmi, jedoch h6chstens 1 A/din2 betrigt, woWei das Verhaltnis
der anodischon 1. Proc6de de traitement d'objets dont au  35    Stromdichte
zu der kathodischen Stromdichto moins la surface est realis6e en letain,
les   wenigstens 0,5 und h6chstens 1 betrsgt und objets 6tant
alternativement soumis a un       das Verhiltnis der anodischen zu den
katho- potentiel cathodique et A un potentiol anodique  dischen Pulsdauem
hochstens 2 und nicht dans une solution d'liectrolyte, caracterise en
weniger als 0,02 betrigt. um eine Schicht zu ci quo les objets sont soumis
a un traitement  40   erzeugen, deren Dicke zwischen 0,03 und 0,2
6lectrolytique dans une solution aqueuse d'un   um liegt. tungstate dans
une concintration d'au moins       2. Verfahren nach Anspruch 1, dadurch
go- 0.02 M et pr6sentant un pH de 4 a 11, un        kennzeichnet, dass der
wechselnde katho- courant periodiquement invers6 etant appliqu6  dische und
anodische Strom die Form einer dont la fr6quence est d'au moins de 0,2 Hz
maims  4  Rechteckwelle hat. no d6passe pas 2 Hz, la densit6 de courant a
3. Zinnbedeckte Gegenstinde. behandelt une valeur absolue de la densite de
courant    entsprechend dim Verfahren nach Anspruch 1 maximale etant d'au
moins 0,2 A/dM2 mais ne    oder 2. 50 55 60 65 3    


