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ELECTRICAL STEEL SHEET PROVIDED WITH 
COATING DERIVED FROM A CARBOHYDRATE 

AND A METHYLOL RESIN 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a varnish electrical steel 

sheet. - 

2. The Prior Art 
The properties of the varnish used for varnishing 

electrical steel sheets are a signi?cant factor in deter 
mining the rate of wear of tools employed for punching 
the sheets. Particularly heavy wear on tools is caused 
by electrical steel sheets which are coated with a hard 
varnish, e.g. sheets coated with a heat-treated layer of 
varnish consisting for the main part of sulphite cellu 
lose waste liquor. Varnishes based on sulphite cellulose 
waste liquor (for example the varnish described in Brit 
ish Patent Speci?cation No. 664.590) are otherwise 
well suited for the electrical insulation of electrical 
steel sheets, since they provide a layerof varnish which 
adheres well to the sheets and is not damaged during 
the punching, which would impair the insulation. Con 
sequently, such varnishes are widely used and various 
methods have been proposed for modifying sulphite 
cellulose waste liquor in order to avoid its disadvantage 
of causing considerable wear on punch tools. Up to the 
present, however, it has been impossible to achieve low 
wear of the punch tools and at the same time obtain a 
varnish layer which remains intact during punching. 

SUMMARY OF THE INVENTION 

According to the present invention, however, it has 
‘been proved possible to effect varnishes which, when 
used for varnishing electrical steel sheet, provide‘a 
sheet having excellent punching properties. When this 
varnish is used, the result is very little wear on the 
punch tool and at the same time the varnish layer re 
mains very intact on the piece which is punched out 
and is not damaged at the edges which are subjected to 
the in?uence of the punch tool 
The layer of varnish formed on an electrical steel 

sheet coated with the varnish in accordance with the 
invention has a good electrically insulating resistance, 
has a very low dusting tendency and causes little gas 
formation when the sheet is heated. A very important 
property in the varnish is that it can be applied on the 
sheet also in very thick layers, such as over 10 microns, 
which results in the insulation becoming very effective. 

Since water can be used to a considerable extent as 
the solvent in the varnish, manufacture of electrical 
steel sheet coated with the varnish is simpli?ed, for ex 
ample the curing of the varnish when it is applied on 
the sheet. 
The present invention thus relates to a varnish for 

varnishing electrical steel sheet, comprising a binder 
and a solvent. The varnish is characterised in that the 
binder at least for the main part comprises a mixture or 
a partially reacted mixture of a resinous product con 
taining methylol groups and a carbohydrate which at 
least for the main part comprises a carbohydrate with 
a carbon chain having at the most 12 carbon atoms. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The resinous product may comprise a product with 
the capacity to dissolve in a mixture of equal parts by 
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2 
weight of acetone and ethanol and to form a solution 
containing 50 per cent by weight of the resinous prod 
uct, which solution is able to be diluted with at least as 
much water as the quantity of organic solvent without 
the resin precipitating. This statement as to the proper 
ties of the resinous product does not, of course, mean 
that the resinous product according to the present in 
vention must be used together with the above 
mentioned solvent used for the characterisation of the 
resinous product, or in the above-mentioned quantity 
in the solution. Advantageously the resinous product 
may consist of a phenolic resin (for example that 
known under the trade mark “LAQVA", Wilhelm 
Beckers, Stockholm, in which the resinous product is 
dissolved in a solvent) or of a melamine resin (for ex— 
ample that known under the trade mark “CELLA 
THERM“, Wiesbaden, in which the resinous product is 
dissolved in a solvent) or of mixtures of phenolic resins 
and melamine resins (for example that known under 
the trade mark “STOLLACK”, Peter Stoll, Vienna, 
Austria, in which the resinous product is dissolved in a 
solvent). It is also possible to use, for example, urea res 
ins or mixtures of urea resins with phenolic and/or mel 
amine resins. The mentioned resins may be modified 
for instance, with alkyds, such as an alkyd substantially 
built up of glycerol and phthalic acid or with acrylates 
such as methyl metachrylate. 
Examples of carbohydrates which may be used in the 

manufacture of the varnish are monosaccharides, such 
as for example pentoses and hexoses, such as .arabi 
nose, xylose, glucose, fructose, mannose and glactose, 
disaccharides, for example saccharose, maltose, lac 
tose, cellubiose, sorbose, gentiobiose, trehalose and 
melibiose, polysaccharides, that is saccharides having 
more than 12 carbon atoms, for example starch and 
cellulose and also industrial waste products, for exam 
ple molasses and sulphite cellulose waste liquor, which 
contain carbohydrates or are composed of carbohy 
drates which can be liberated by hydrolysis. The carbo 
hydrate may also consist of mixtures of two or more dif 
ferent carbohydrates. 

If the carbohydrates consist of long carbon chains 
such as chains having more than 12 carbon atoms, 
which is the case with, for example, starch, these are 
hydrolyzed by treating a highly concentrated acqueous 
solution of the carbohydrate with acid, for example 
phosphoric acid, before it is combined with resinous 
product after a preceding neutralisation with, for exam 
ple, ammonia or another alkali such as an alkali metal 
hydroxide or an alkaline earth metal oxide or hydrox 
ide. 

If the carbohydrate used is obtained from industrial 
waste products which, in their production, have been 
in acid surroundings, or if it consists of carbon chains 
having at the most l2 carbon atoms, it can be used as 
it is, in which case it is dissolved in water and the pH 
of the solution is adjusted when necessary to the de 
sired value, for example with an alkaline phosphate, 
such as trisodium phosphate, before the resinous prod 
uct is added. In certain cases, however, it may be ad 
vantageous to perform the previously described hydro 
lysis even of a disaccharide. 
The amount of carbohydrate used in the production 

of the varnish is suitably from 30 to 70 per cent and 
therefore the amount of the resinous product from 70 
to 30 per cent of the total weight of the carbohydrate 
and the resinous product containing methylol groups. 
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In many cases it has been found suitable to use the 
same amount by weight of both components. 

In addition to the carbohydrate and the resinous 
product, the binder may also contain another organic 
binder, for example, organic substances such as lignin, 
derivatives which are constituents of sulphite cellulose 
waste liquor. 
The varnish may also contain an inorganic and/or or 

ganic ?ller in ?nely divided form, for example mica 
powder, clay, an organic polymer, such as polythene, 
polypropene, polyvinyl chloride in commercial quali 
ties. The filler is suitably used in an amount of from 1 
to 30 per cent of the total weight of the non-volatile 
constituents of the varnish. The particle size of the ?ll 
ers which may be used is preferably from I to 10 mi 
crons. ~ ‘ Y ’ 

in the manufacture of the varnish an aqueous solu 
tion of the carbohydrate‘, after adjustment of its pH 
value to at least 7 and preferably-8-l 1, may be mixed 
with a- solution of the resinous product in a solvent 
which suitably consists at least mainly of an organic sol 
vent capable of mixing with water, for example ace 
tone, ethanol, glycols such as butyldiglycol. 

It has been found advantageous to add phosphate 
groups to the varnish. In this way the adhesion of the 
varnish to the sheet is improved. Phosphate groups can 
be added, for example by using phosphoric acid for the 
hydrolysis-of the carbohydrate used or by using a phos 
phate when adjusting the pH value of the varnish. 
The invention will now be described in greater detail 

by the following non-limitative Examples. 

EXAMPLE l 

100 parts by weight of saccharose are dissolved in 
100 parts by weight of water and 85 parts by weight of 
phosphoric acid (s.g. 1.70) is added. After being al 
lowed to stand for 2-6 hours at room temperature the 
solution is neutralised with ammonia to the pH value 8. 
This aqueoussolution is then'mixed with 250 parts by 

weight of a solutionlof a phenolic resin or a-melamine 
resin in an organic solvent (for example the previously 
mentioned LAQVA or CELL-ATHERM) containing 50 
per cent by’ weight of the phenolic resin or the mela 
mine resin. 5. parts by weight of a wetting agent is also 
added (for example that known under the trade mark 
TEEPOOL, Shell, or the trade mark V105, Olof Lind 
stedt AB, Molndal). 

in the varnish obtained by mixing the solution, the 
carbohydrate content forms about 45 per cent of the 
total weight of the carbohydrate and resinous product. 
The varnish is applied on the sheet which is to be insu 
lated, for example by pressure rolling, and is then cured 
at a temperature of about 300°C for 30-60 seconds. 
The thickness of the layer of varnish, which after pene 
tration is about 3 microns, can be regulated by altering 
the water content of the varnish. 

EXAMPLE 2 

A varnish is produced and applied in the manner de 
scribed in Example 1 except that instead of 100 parts 
by weight of saccharose 200 parts by weight of molas 
ses is used consisting of 50 per cent by weight of water. 

EXAMPLE 3 

To 500 parts by weight of evaporated (part of the 
water removed) sulphite cellulose waste liquor (for ex 

‘ ample from Katrinefors Paper Mills, which substance 
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consists for the main part of lignin derivatives and car 
bohydrates) containing 50 per cent by weight of body 
substance there is added 35 parts by weight of phos 
phoric acid (s.g. 1.70). When the solution has been 
treated and neutralised in the manner indicated in Ex 
ample ], it is mixed with 200 parts by weight of the res 
inous solution described in Example 1 and with a wet 
ting agent. . 

In the finished varnish the total weight of carbohy 
drate and resinous product comprises more than half 
the non-volatile constituents of the ‘varnish. Other or 
ganic substances deriving from the sulphite cellulose 

' waste liquor, such as lignin derivatives, are also present 
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as components in the binder. The binder thus consists 
for the main part of carbohydrate and resinous prod 
uct. 
The varnish is applied in the manner indicated in Ex 

ample l. ‘ 

EXAMPLE 4 

A varnish is produced in the manner described in Ex 
ample 3, except that instead of 500 parts by weight of 
the evaporated sulphite cellulose waste liquor, 250 
parts by weight of dried (all water removed) sulphite 
cellulose waste liquor are used (for example TOTANIN 
from AS Poulsson & Son, Oslo, which substance con 
sists for the main part of lignin derivatives and carbohy 

. drates) together with 200 parts by weight of water. 
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In the finished varnish the total weight of carbohy 
drate and resinous product comprises more than half 
the non-volatile constituents of the varnish. Other or 
ganic substances deriving from sulphite cellulose waste 
liquor, such as lignin derivatives, are also present as 
constituents in the binder. The binder thus consists for 
the main part of the carbohydrate and the resinous 
product. 

a The varnish is applied in the manner described in Ex 
ample l. ' > I 

I 3 EXAMPLE '5 

To 100 parts by weight of-starch dissolved in 200 
parts by weight of water, there is added 35 parts by 
weight of phosphoric acid (s.g. 1.70). When the solu 
tion has been treated in the manner indicated in Exam 
ple 1 so that the starch is broken down and neutralised, 
it is mixed with 200 parts by weight of the resinous so- ' 
lution described in Example 1 and with a wetting agent. 

In the ?nished varnish the carbohydrate content 
comprises about 50 per cent of the total weight of car 
bohydrate and resinous product. 
The varnish is applied in the manner indicated in Ex— 

ample 1. 

EXAMPLE 6 

250 parts by weight dried cellulose waste liquor of 
the type described in Example 4 is dissolved in 200 
parts by weight of water and neutralised with 50 parts 
by weight of trisodium phosphate. 
The aqueous solution is mixed with 250 parts by 

weight of the resinous solution described in Example 1 
and mixed with a wetting agent. 

in the'finished varnish the total weight of carbohy 
drate and resinous product comprises more than half 
the non-volatile constituents of the varnish. Other or 
ganic substances deriving from the sulphite cellulose 
waste liquor, such as lignin derivatives, are also present 
as constituents in the binder. The binder thus consists 
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for the main part of the carbohydrate and resinous 
product. 
The varnish is applied in the manner indicated in Ex 

ample 1. 

EXAMPLE 7 

100 parts by weight of saccharose is dissolved in 100 
parts by weight of water. The pH value is adjusted to 
8 with 30 parts by weight of trisodium phosphate. 
This aqueous solution is mixed with the resinous solu 

tion described in Example 1 and a wetting agent is 
added. 

In the varnish obtained by mixing the solutions the 
carbohydrate content comprises about 45 per cent of 
the total weight of carbohydrate and resinous product. 

I claim: 
1. An electrical steel sheet provided with a coating 

derived from a varnish comprising a binder and a sol 
vent, in which the binder consists essentially of a mix 
ture or a partially reacted mixture of a resinous product 
containing methylol groups and a carbohydrate mate 
rial consisting essentially of a carbohydrate with a car 
bon chain having at the most 12 carbon atoms, said res 
inous product consisting essentially of at least one 
product selected from the group consisting of phenolic 
resins, melamine resins and urea resins and having the 
capacity to dissolve in an organic solvent consisting of 
a mixture of equal parts by weight of acetone and etha 
nol to form a solution containing 50 per cent by weight 
of the resinous product, which solution is capable of 
being diluted with at least as much water as the quan 
tity of organic solvent without producing precipitation 
of the resin, in which of the total weight of the carbohy 
drate and the resinous product containing methylol 
groups, the weight of the carbohydrate is 30-70 per 
cent and the weight of the resinous product 70-3O per 
cent. 

2. An electrical steel sheet according to claim 1, in 
which the carbohydrate consists essentially of a mono 
saccharide. 
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3. An electrical steel sheet according to claim 1, in 

which the carbohydrate consists essentially of a disac 
charide. 

4. An electrical steel sheet according to claim 1, in 
which the carbohydrate consists essentially of a hydro 
lysis product of a substance selected from the group of 
disaccharides, carbohydrates having more than 12 car 
bon atoms and products built up of or containing 
mono- or disaccharides or carbohydrates having more 
than 12 carbon atoms. 

5. An electrical steel sheet according to claim 4, in 
which the carbohydrate consists essentially of a hydro 
lysis product of starch. 

6. An electrical steel sheet according to claim 4, in 
which the carbohydrate consists essentially of a hydro 
lysis product of sulphite cellulose waste liquor. 

7. An electrical steel sheet according to claim 1, in 
which the carbohydrate consists essentially of molasses 
or of a hydrolysis product of molasses. 

8. An electrical steel sheet according to claim 1 in 
which the varnish contains an inorganic filler. 

9. An electrical steel sheet according to claim 1, in 
which the varnish contains an organic filler in the form 
of ?nely divided polymer polythene, polypropene or 
polyvinyl chloride. 

10. A method of manufacturing a varnish for an elec 
trical steel sheet according to claim 1, which comprises 
mixing an aqueous solution of the carbohydrate with a 
pH-value of at least 7 with the resinous product con 
taining methylol groups dissolved in a solvent which 
consists essentially of an organic solvent capable of 
mixing with water. 

11. A method of manufacturing a varnish according 
to claim 10, in which the carbohydrate is formed by hy~ 
drolysis of a disaccharide, of a carbohydrate having 
more than 12 carbon atoms or of a product which is 
built up of or contains disaccharides or carbohydrates 
with more than 12 carbon atoms. 
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