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We, STANNOL-L[err]TMITTEL-  in the resin (preferably rosin) were sub-
FABRIK   WILHELM    PAFF   KOM-  sequently used as activating agents
(German  50 MANDITGESELLSCHAFT of Oskarstra[err],  Patent Specification
1,194,682). However, 5600 Wuppertal 2, Germany, a company  these known
fluxes are not altogether satis- 5  organised under the Law of Germany, do
factory either. In particular, the activator has hereby declare the
invention, for which we  to be added to the resin in a relatively large
pray that a patent may be granted to us, and  quantity. In general, the
activator content of  55 the method by which it is to be performed, the
flux is expressed as the hydrohalide con- to be particularly described in
and by the  tent which is added in the form of the flux. 10 following
statement: -                     According to the prior art, the
hydrohalide This invention relates to a flux for soft  content generally
amounts to between 1.5 and solders, more especially for soldering wires
2.0%  of hydrochloride, based on the total 60 with a flux core.
flux. Despite this high activator content, con- It is known that soldering
with soft solder  ventional fluxes have only a limited degree of 15 can be
carried out with a flux by which the  spread. The degree of spread of a
flux is the components to be soldered can be freed from  surface area
covered by a solder under certain impurities and, in particular, from
oxidation  soldering conditions.                 65 products present on the
metal surfaces to be    The object of the present invention is to soldered.
This is necessary to obtain strong  provide a flux for soft solders which,
despite 20  soldered joints. It is also necessary that, after  its low
activator content, shows the favour- soldering, the soldering flux should
not have  able properties of conventional fluxes and, in any adverse
effects upon the soldered joint  particular, has a higher degree of spread.
It  70 and/or adjacent areas. In particular, the  has surprisingly been
found that fluxes with soldering flux should not cause or accelerate  these
improved properties can be obtained 25  any further corrosion of the metal
surface  providing the flux  contains as activators after soldering.
Soldering wires with a flux  amines of the kind containing an aliphatic
core have acquired considerable significance  radical with at least one
halogen atom as at 75 in soldering with soft solder. Conventional  least
one substituent. fluxes for soft solders generally contain a
Accordingly, the invention relates to a flux 30  resin-based, preferably a
rosin-based carrier  for soft solders, more especially for soldering
substance and an activating agent based on  wires with a flux core,  with a
resin-based, hydrohalic acid salts of organic amines. Since  preferably
rosin-based, carrier substance and  80 fluxes containing hydrohalic acid
salts of  an activating agent based on hydrohalic acid unsubstituted
aliphatic amines have numerous  salts of organic amines, which is
distinguished 35  disadvantages insofar as inter alia they have  by the
fact that it contains-hydrohalic acid an unpleasant smell, are hygroscopic,
sputter  salts of organic amines corresponding to the during soldering and
can only be spread to  general formula                          85 a
limited extent over the surface to be soldered, hydrohalic acid salts of NN
- di- 40  substituted alkanolamines have  been used as activating agents
according to the prior art (German  Patent Specification  1,119,086).
/ However, since these activating agents do not               [err] provide
satisfactory results either, hydrohalic                    -           (I)
45  acid salts of organic amines whose nitrogen 



atom contains an electro-negative group, pre-  in which R[err], represents
an aliphatic radical ferably a para-substituted phenyl radical, as  with 1
to 6 carbon atoms containing at least substituent and a group imparting
solubility  one halogen atom, whilst [err] and [err] which [Price  33p]
2                                         1,418,096
2 can be the same or different, represent hydro-  a single halogen atom is
sufficient to provide gen or aliphatic radicals with 1 to 6 carbon  an
excellent soldering effect and, in cases atoms or have the same meaning as
[err]      where- compounds containing several halogen It is surprising
that, where amine salts of atoms are used the danger of corrosion is 5  the
kind defined above are worked into a flux, increased. Due in addition to
the high atomic  70 superior results are obtained by comparison  weight of
halogens, an increased halogen with the prior art because, according to
content increases the molecular weight of the German Patent Specification
1,194,682, the  activator which is undesirable because the amines have to
contain at least one strongly  activator content of the flux, based on
weight, 10  electronegative group and at least one other  is increased in
this way although the effect 75 group imparting solubility to the resin in
order  of the activator remains the same. In view to obtain the required
properties, no mention  of the foregoing observations, 2 - chloroethyl-
being made of aliphatic groups containing  amine hydrochloride has proved
to be the halogen atoms as the electronegative groups.  simplest and most
readily accessible compound 15  According to the invention, there is no
need  for the purposes of the invention. It provides  80 for the amines
present in the flux as activator  excellent results and, for this reason,
was to contain a solubilising group as substituent,  used in the Comparison
Tests described later and the nitrogen atom can contain as its sole  on.
This compound can be added to the flux substituent an aliphatic group which
only has  in an extremely small quantity. An addition 20  to contain one
halogen atom. In spite of this,  corresponding to a hydrochloride content
of  85 there is a high degree of compatibility between  only 0.8%  is
sufficient to give a spread of activator and resin, in  other words the
396 [err] in the Comparison Test described activator readily dissolves in
the resin and  hereinafter. Hitherto, it had not been con- satisfies all
the other requirements which a  sidered possible for an addition of
activator 25  flux containing an activator has to meet, the  as small as
this to have such an effect with  90 superior effects already referred to
and dis-  all the other requirements that a flux has to cussed in more
detail below being additionally  meet being fully satisfied. When the above
obtained.                                  compound is used, the
aforementioned hydro- Fluxes containing hydrohalic acid salts of  chloride
content of the activator in the flux 30  organic amines corresponding to
formula I  of 0.8%  is actually obtained by  adding this  95 above in which
the aliphatic groups contain 1  compound to the flux in a quantity of only
to 3 carbon atoms, are particularly preferred  2.6% by weight. An addition
as small as this in accordance with the invention. Amines con-  had never
been considered possible in the taining saturated aliphatic groups are the
most past. 35  readily available and  hence, are preferred.    The major
advantage of the small addition  100 The aliphatic groups attached to the
nitrogen  is that inter [err] the flux is not hygroscopic. atom can be
linear or branched. This factor  This in turn has the advantage that the
does not have any real significance so far as  danger of corrosion is
greatly reduced. the technical effect obtained in accordance 40  with the
invention is concerned. For reasons    Another advantage of the flux
according of easy accessibility, compounds with linear to the invention is
that, during soldering the 105 alkyl radicals are preferred. This applies
in  flux retains the odour of pure rosin with particular as regards
substituents which con-  hardly any change. Accordingly, it does not tain a
halogen atom in accordance with the  suffer from  the unpleasant fish-like
smell 45  definition of the invention. Particularly pre-  characteristic
of fluxes  containing  simple feared activators are primary amines, i.e.
com-  aliphatic amine salts.              110 pounds of formula I above in
which R2 and    Further examples of readily  accessible 



Rs represent hydrogen, because these com-  activators according to the
invention include pounds are the most readily accessible and, N  - (2 -
chloroethyl) - N,N  - diethyl 50  in  addition, have the  advantage of an
ammonium  chloride, N - (2 - chloroethyl) - extremely low molecular weight
Accordingly,  NN - dimethyl ammonium chloride and N - 115 it is possible to
add these compounds to the  (2 - chloroethyl) - diisopropyl ammonium flux
in a smaller quantity by weight and,  chloride, ' all of which are standard
com- inspite of this, to obtain a marked effect in  mercial products 55
regard to the flux and solder.               The activators used in
accordance with the The substituent [err] can contain chlorine,  invention
are completely soluble in the rosin  120 bromine or fluorine as the halogen
atom.  which is normally used as resin for fluxes, Chlorine is particularly
preferred for reasons  thus guaranteeing homogeneous distribution of of
cost and ready accessibility. It is also pre-  the flux components. This is
particularly 60  ferred for the halogen atom to be attached  surprising in
the case of 2 - chloroethylamine to the end of the alkyl group because
these  hydrochloride which carries 2 hydrogen atoms 125 compounds  are
also  particularly  readily  on the nitrogen atom and the 2 - chloroethyl
accessible and have a favourable effect. The group as its sole substituent.
number of halogen atoms in the aliphatic    In bit soldering, a rapid, easy
flow  is 65  radicals should be as low as possible because  obtained
without any sputtering where the    3
1,418,096                                        3 flux is used as a flux
filling in tubular soft    Ms 63 brass plates measuring 0.5 mmX40 solders.
mmX4O mm were degreased, pickled in a Various hydrohalic acids can be used
for  mixture of 73%  of sulphuric acid (D=1.82 salt formation with the
amines used as  g/ml), 26%  of nitricacid (D=1.33 g/ml), 25 5  activators,
depending upon the purpose for  0.5%  of sodium chloride and 0.5%  of gloss
which the flux according to the invention is to  black until a uniform,
matt gloss was obtained, be used. Hydrochlorides are generally pre-  rinsed
with water and ethanol and dried. 500 ferred for reasons of cost.
Basically, however, mg of the tubular soft solder (60%  tin con- it is also
possible to use hydrofluorides and  tent), diameter 1.5 mm, rolled into a
tight 30 10 hydrobromides.                              coil, were applied
to each of these plates. In addition to rosin, the flux according to the
invention can also contain as its resin    The plates carrying these coils
were placed component other natural or synthetic resins,  for 5 seconds on
a soldering tin bath (content as known from the prior art. In this connec-
at least 4 kg, bath at least 25 mm deep) with 15 tion, reference is made
for example to the  a temperature of [err]                     35 Patent
Specifications quoted earlier on.     After cooling, the surface covered by
the The results of soldering tests carried out  spread solder was measured
by a planimeter. with conventional fluxes and with fluxes  The results of
these tests are set out in the according to the invention, are set out in
the  following Table, the quantity of activator 20  following Table.
present in the flux being expressed as the  40 The tests were carried out
as follows:   hydrochloride content, based on the flux. TABLE Activator
content of the flux,       Area covered 45
expressed as %       (average from Activator                   by weight
HCI      10 measurements) 2 - chloroethylamine hydrochloride
0.8             396 mm N  - (2 - chloroethyl) - N,N  - diethyl ammonium
chloride                             0.8              335 [err] 50     N -
(2 - chloroethyl) - NN  - dimethyl ammonium chloride
0.8              346 [err] triethylamine hydrochloride
1.5             282 [err] morpholine hydrochloride
1.5             300 [err] 



N - (2 - hydroxyethyl) - p - toluidine - 55       hydrochloride
1.5             330 mm2 pyridinol - 2 - hydrochloride
1.1             310 [err] 1 - phenyl - 2,3 - dimethyl pyrazolone - 5 -
hydrochloride                              1.0             247 [err] WHAT
WE CLAIM  IS:-                       2. A flux as claimed in Claim 1,
wherein 60    1. A flux for soft solders, more especially  the aliphatic
groups contain 1 to 3 carbon  75 for soldering wires with a flux core, with
a  atoms. resin-based, preferably a rosin-based, carrier    3. A flux as
claimed in Claim  1 or 2, substance and an activating agent of hydro-
wherein the aliphatic groups are saturated. halic acid salts of organic
amines, wherein it   4. A flux as claimed in any of Claims 1 65  contains
hydrohalic acid  salts of organic  to 3, in which [err] and Rs represent
hydrogen  80 amines corresponding to the formula        atoms. 5. A flux as
claimed in any of Claims 1 to 4, wherein the substituent [err] contains one
halogen atom. 6. A flux as claimed in any of Claims 1  85 to 5, wherein the
substituent [err] contains chlorine as its halogen atom. 7. A flux as
claimed in any of Claims 1 to 6, wherein it contains hydrochlorides of in
which [err] represents an aliphatic radical the organic amines.
90 with 1 to 6 carbon atoms containing at least   8. A flux as claimed in
any of Claims 1 - 70  one halogen atom, whilst [err] and [err] which  to 7,
wherein it contains 2 - chloroethylamine can be the same or different,
represent hydro-  hydrochloride as activator. gen or aliphatic radicals
with 1 to 6 carbon    9. A flux as claimed in any of Claims  1 atoms or
have the same meaning as [err]     to 7, wherein it contains N - 2 -
chloroethyl -  95    3                                        1,418,096
3 flux is used as a flux filling in tubular soft    Ms 63 brass plates
measuring 0.5 mmX40 solders.                                  mmx40 mm were
degreased, pickled in a Various hydrohalic acids can be used for  mixture
of 73%  of sulphuric acid (D=1.82 salt formation  with the amines used as
g/ml), 26%  of nitricacid (D=1.33 g/ml), 25 5  activators, depending upon
the purpose for  0.5%  of sodium chloride and 0.5%  of gloss which the flux
according to the invention is to  black until a uniform, matt gloss was
obtained, be used. Hydrochlorides are generally pre-  rinsed with water and
ethanol and dried. 500 ferred for reasons of cost. Basically, however, mg
of the tubular soft solder (60%  tin con- it is also possible to use
hydrofluorides and  tent), diameter 1.5 mm, rolled into a tight 30 10
hydrobromides.                             coil, were applied to each of
these plates. In addition to rosin, the flux according to the invention can
also contain as its resin    The plates carrying these coils were placed
component other natural or synthetic resins, for 5 seconds on a soldering
tin bath (content as known from the prior art. In this connec-  at least 4
kg, bath at least 25 mm deep) with 15 tion, reference is made for example
to the  a temperature of [err]                    35 Patent Specifications
quoted earlier on.     After cooling, the surface covered by the The
results of soldering tests carried out  spread solder was measured by a
planimeter. with conventional fluxes and with fluxes  The results of these
tests are set out in the according to the invention, are set out in the
following Table, the quantity of activator 20  following Table.
present in the flux being expressed as the  40 The tests were carried out
as follows:  hydrochloride content, based on the flux. TABLE Activator
content of the flux,       Area covered 



45                                                expressed as %
(average from Activator                   by weight HCL       10
measurements) 2 - chloroethylamine hydrochloride              0.8
396 mm N  - (2 - chloroethyl) - NN  - diethyl ammonium chloride
0.8             335 [err] 50     N - (2 - chloroethyl) - N,N  - dimethyl
ammonium chloride                             0.8             346 [err]
triethylamine hydrochloride                     1.5              282 [err]
morpholine hydrochloride                       .1.5              300 [err]
N - (2 - hydroxyethyl) - p - toluidine - 55       hydrochloride
1.5             330 [err] pyridinol - 2 - hydrochloride
1.1              310 [err] 1 - phenyl - 2,3 - dimethyl pyrazolone - 5 -
hydrochloride                             1.0             247 [err] WHAT WE
CLAIM  IS:-                       2. A flux as claimed in Claim 1, wherein
60    1. A flux for soft solders, more especially  the aliphatic groups
contain 1 to 3 carbon  75 for soldering wires with a flux core, with a
atoms. resin-based, preferably a rosin-based, carrier    3. A flux as
claimed in Claim  1 or 2, substance and  an activating agent of hydro-
wherein the aliphatic groups are saturated. halic acid salts of organic
amines, wherein it   4. A flux as claimed in any of Claims 1 65  contains
hydrohalic acid  salts of organic  to 3, in which [err] and [err] represent
hydrogen  80 amines corresponding to the formula       atoms. 5. A flux as
claimed in any of Claims 1 [err]                       to 4, wherein the
substituent [err] contains one halogen atom. 6. A flux as claimed in any of
Claims l  85 /                      to 5, wherein the substituent [err]
contains [err]                                             chlorine as its
halogen atom. 7. A flux as claimed in any of Claims 1 to 6, wherein it
contains hydrochlorides of in which R1 represents an aliphatic radical the
organic amines.                      90 with 1 to 6 carbon atoms containing
at least   8. A flux as claimed in any of Claims 1 70 one halogen atom,
whilst [err] and [err] which  to 7, wherein it contains 2 -
chloroethylamine can be the same or different, represent hydro-
hydrochloride as activator. gen or aliphatic radicals with 1 to 6 carbon
9. A flux as claimed in any of Claims 1 atoms or have the same meanin  as
[err]    to 7, wherein it contains N - 2 - chloroethyl -  95    4
1,418 096                                        4 N,N  - dimethyl ammonium
chloride as         ELKINGTON AND FIFE, activator.
Chartered Patent Agents, 10. A flux as claimed in any of Claims 1
High Holborn House, to 7, wherein it containsN  - 2 - chloro-
52/54 High Holborn, 5  ethyl - NN - diethyl,ammonium chloride as
London WC1V 6SH. activator.                                        Agents
for the Applicants. Printed for Her Majesty's Stationery Office, by the
Courier Press, Leamington Spa, 1976 Published by The Patent Office 25
Southampton Buildings, London, WC2A 1AY, from - which copies may be
obtained.    


