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57 ABSTRACT 
A binder for the grinding grains of grinding bodies 
comprising animal glues or synthetic resins and fillers, 
to which is added 1 to 50%, and preferably 10 to 30%, 
by weight of a chlorinated paraffin or other organic 
halogen compound, to improve the grinding effi 
ciency. 
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COATING FOR FLEXIBLE ABRASIVE BANDS 

This a division of application Ser. No. 98,964, filed 
Dec. 16, 1970, and now abandoned. 
The invention relates to a binder for the grinding 

grains of grinding bodies. 
The removal of workpiece material in grinding pro 

cesses is accompanied by a blunting of the grinding 
grains of the grinding body, which grains are held to 
one another by binders. 
The binders which are used are mixtures of fillers 

with animal glues or synthetic resins, for example, phe 
nol-formaldehyde or urea-formaldehyde resins. Fillers 
which are based, for example, on calcium carbonate, 
kaolin, heavy spar, powdered quartz, etc., are referred 
to as inert fillers, whereas substances such as cryolite, 
potassium fluoroborate, zinc sulphide, potassium sul 
phate, potassium chloride, iron sulphides (pyrites), an 
timony trisulphide (arsenic-free), etc., are known as 
active fillers because they improve the grinding effect 
technically. 
The blunting of a grinding body is due to the mechan 

ical wear of the grinding grains and also the degrada 
tion thereof resulting from chemical reactions at high 
temperatures (above 500 C), which can occur in the 
zones of contact between the grinding grains and the 
material to be ground. 
As criteria for the blunting effect, it is possible to use 

the grinding efficiency, i.e., the quantity ground from 
the material being worked in grammes per unit of time, 
and also the life of the grinding device. The life is de 
fined as the time in which the grinding efficiency, for 
example, of a grinding band on a flexible support, falls 
below a certain quantity by weight of ground material 
per minute. 
When grinding high duty alloyed or stainless steels, 

it is found that the grinding efficiency and the life, and 
hence the total quantity of ground material per grind 
ing body, is considerably lower than with grinding oper 
ations carried out on ordinary steels, using the same 
grinding means. 
One object of the invention is therefore to improve 

the grinding efficiency of a grinding medium or abra 
sive on high duty alloyed steels. 
According to the invention, this is achieved by the 

binder containing an addition of 1 - 50% by weight of 
organic halogen compounds, based on the weight of the 
complete mixture. 

It has been surprisingly found that by this means pre 
mature blunting of the grinding grains is substantially 
prevented or retarded. The grinding efficiency and the 
life of a grinding body are thus considerably improved. 
Suitable as organic halogen compounds for this pur 

pose are, for example, liquid and/or solid halogenated 
paraffins, more especially chlorinated paraffin hydro 
carbons with a chlorine content of at least 30% by 
weight, and also brominated or fluorinated paraffin hy 
drocarbons with a halogen content which likewise is at 
least 30% by weight. Suitable are both halogenated par-. 
affins of relatively high molecular weight, more espe 
cially chlorinated paraffins, with a viscosity at 20°C of 
at least 500 cP, such as those used as extender plasticis 
ers for polymers, and low molecular weight types, e.g., 
hexachlorethane or mixed halogenated paraffins, for 
example, 1,3-dibromohexafluopropane, and also halo 
gen-containing organic acids, such as trichloracetic or 
tribromoacetic acid, halogen-containing aldehydes, 
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such as trichloracetaldehyde, halogen-containing aro 
matic compounds, such as pentachlorophenol, tri 
bromophenol and triiodophenol m-xylene 
hexachloride, m-xylenehexafluoride, m-trifluomethyl 
aniline, benzotrifluoride, halogen-containing cyclo 
aliphatic compounds, such as hexachlorocyclohexane, 
and also polymer dispersions, such as polyvinylidene 
chloride dispersions or solutions of halogen-containing 
polymers, such as chlorinated rubber in toluene. 

If aqueous animal glues or resin systems, e.g., phenol 
formaldehyde or urea-formaldehyde resins, are used in 
the binders, difficulties may arise in respect of the com 
patibility of the organic halogen compounds with such 
resins. 
The aqueous phenol-formaldehyde or urea 

formaldehyde resins are alkali-adjusted condensation 
products of phenol and urea, respectively, with aque 
ous formaldehyde solution (37% by weight) in a molar 
ratio from 1:1.3 to 1:1.8, preferably between 1:1.5 and 
1:1.6. By vacuum distillation, the aqueous resin solu 
tion is increased in concentration to a solid content of 
about 80% by weight. As regards the animal glues, 
these are 30 to 40% by weight aqueous skin or hide 
glue solutions. Adopted as factors of quality are the vis 
cosity (mP) according to Bloom, of at least 100 mP 
after 1 hour at 60°C, and the jelly strength of at least 
300 Bloom. The aforesaid difficulties as regards com 
patibility are avoided by the substances being incorpo 
rated in pulverised or dispersed form into the mass of . 
binder. 
The incorporation of the resins is effected with use of 

solution-promoting additives, more especially low mo 
lecular weight alcohols or ketones, and particularly ad 
vantageously methanol and/or ethanol and/or acetone 
and/or methyl ethyl ketone. Depending on the required 
viscosity of the binder mass (between 500 and 2,000 
cP), the addition of solvent varies between 5 and 30% 
by weight, related to the total weight of the mixture. 
The components of the binder mixture are homoge 
nized by means of mechanical stirrer mechanisms or 
ultra-Turrax stirrers, without any particular additional 
measures. If aqueous, animal glue solutions are used in 
the binders, the incorporation can be effected in similar 
manner to the synthetic resins. 
Furthermore, the halogen compounds can be reacted 

with ammonia and/or amines, in order to obtain a bet 
ter compatibility with the aqueous resin systems. The 
reaction starts at temperatures above 30°C and can be 
carried on up to 130°C. The reaction is stopped before 
the free amino groups of the amines are completely 
neutralised by split-off hydrogen halide, due to salt for 
mation or due to the hydrohalogen compounds, so that 
free hydrohalic acid is not formed in this simple reac 
tion as known per se. 
The mixing of the components is again effected with 

normal mechanical stirrer mechanism or with an ultra 
Turrax stirrer, it being possible to adjust the required 
viscosity with the said alcohols or ketones. 
The mixing ratio between the organic halogen com 

pound and ammonia and/or amines is between 20:1 
and 4:1 by weight. Amines to be considered for use in 
this connection are: ethylene diamine, diethylene tri 
amine, triethylene tetramine, tetraethylene pentamine, 
ethanolamine, diethanolamine and other amines of 
similar structure. 
The quantity of the additive according to the inven 

tion of organic halogen compounds is between 1 and 
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50% by weight of the total binder mixture, but prefera 
bly between 10 and 30% by weight. 

EXAMPLE 1 
For this experiment, two identical grinding bands on 

a flexible support were prepared, with corundum grind 
ing grains of grain size 80 and a binder of the described 
phenol-formaldehyde resin (80% by weight solid sub 
stance) and calcium carbonate as filler in the ratio by 
weight 1:1. One of these grinding bands was subse 
quently coated with a binder of the following composi 
tion: 
30 parts by weight of the described phenol 
formaldehyde resin (80% by weight solid sub 
stance) 

10 parts by weight of chlorinated paraffin (60% by 
weight chlorine, density 1.41 g/ml at 60°C, viscos 
ity 300 cp at 60°C), 

60 parts by weight of filler (calcium carbonate). 
The viscosity of the total mixture was adjusted with 

methanol to 1,000 cF at 20°C. Both grinding bands 
were ground under identical conditions against alloyed 
steel of the material number 430 (18% chromium, 
10% nickel). Using the grinding band without the addi 
tion of organic halogen compounds, altogether 220 g 
were ground off the said steel during the life of this 
grinding band, which was 60 minutes. With the second 
grinding band, subsequently coated with the binder 
mixture according to the invention, the quantity 
ground off after 60 minutes was 405 g. However, it was 
only after another 40 minutes that the grinding effi 
ciency had fallen to the same value as the band without 
the subsequent coating. In this time, another 110 g of 
the steel were ground off. The life of the subsequently 
coated band was consequently 100 minutes and the 
total quantity ground off was 515 g. This corresponds 
to an improvement in the effective life of about 66% 
and of the quantity removed by grinding of about 
1.34%. 

EXAMPLE 2 

As in Example 1, once again two identical grinding 
bands were prepared, one of these being subsequently 
coated with a binder of the following composition: 
25 parts by weight of the described phenolformal 
dehyde resin (80% by weight solid substance), 

20 parts by weight of chlorinated paraffin, (71% by 
weight chlorine, density 1.55 g/ml at 60°C, viscos 
ity 1,500 cP at 60°C), 

55 parts by weight of filler (calcium carbonate). 
The viscosity of the total mixture was adjusted with 

methanol/acetone (mixing ratio 1:1) to 1,000 cp at 
20°C and the mixture was homogenised with a Turrax 
stirrer mechanism. Both grinding bands were ground 
under identical conditions against alloyed steel of the 
material No. 4301. The quantity removed by grinding 
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and the life of the uncoated band were the same as 
those of Example 1. As regards the subsequently 
coated band, the quantity removed by grinding after a 
grinding time of 60 minutes was 450 g. It was only after 
another 60 minutes that the grinding efficiency had 
fallen to the value of the uncoated band. In this time, 
another 140 g were ground off. The life was 120 min 
utes and had thus been increased by 100%. The total 
quantity removed by grinding was 590 g, which corre 
sponds to an increase in the ground-off quantity of 
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168%. 

EXAMPLE 3 

For this experiment, one grinding band with corun 
dum grains of grain size 80 and a binder of the de 
scribed phenol-formaldehyde resin and filler in the 
ratio by weight of 1:1 was produced. A second grinding 
band was prepared with a binder of the following com 
position: 
25 parts by weight of the described phenol 
formaldehyde resin (80% by weight of solid sub 
stance), 

25 parts by weight of chlorinated paraffin-amine re 
action product (ratio by weight of chlorinated par 
affin: triethylene tetramine of 9:1), (chlorinated 
paraffin 50% by weight, density 1.23 g/ml at 20°C, 
viscosity 1,000 cp at 20°C), 

50 parts by weight of calcium carbonate as filler. 
The viscosity of the total mixture was adjusted with 

acetone to 1,000 cP and homogenisation effected with 
a stirrer mechanism. The quantity removed by grinding 
and the life of the grinding band having the binder with 
out the additive according to the invention were the 
same as the values in Example 1. The grinding band of 
which the binder contained the additive according to 
the invention reached a life of 110 minutes and the 
total quantity removed by grinding was 570 g. This cor 
responds to an increase in the life of about 80% and of 
the quantity removed by grinding of about 160%. 
We claim: 
1. A coated flexible abrasive band comprising a flexi 

ble support and abrasive grinding grains bonded on the 
flexible support, said grinding grains coated with a final 
coating comprising 

a. 25-30 parts by weight of phenol-formaldehyde 
resin in admixture with; 

b. 10-25 parts by weight of a chlorinated paraffin 
having 50-70% by weight chlorine and selected 
from the group consisting of chlorinated solid par 
affins and a liquid chlorinated paraffin oil having a 
viscosity at 20°C of at least 500 cp., and, 

c. 50-60 parts by weight of calcium carbonate filler, 
said coating retarding the blunting of the grinding 
grains and improving the grinding efficiency and 
life of the band. 

2. An abrasive band as in claim 1 wherein said chlori 
nated paraffin is uniformly distributed throughout said 
coating. 

3. An abrasive band as in claim 1 wherein the paraf 
fin in said coating is the reaction product of a nitrogen 
compound selected from the group consisting of am 
monia and amines and said chlorinated paraffin se 
lected from the group consisting of said chlorinated 
solid paraffin and said liquid chlorinated paraffin oil at 
a weight ratio of chlorinated paraffin to nitrogen com 
pound between 20:1 and 4:1. 

4. A abrasive band as in claim 3 wherein the amine 
is selected from the group consisting of ethylene di 
amine, diethylene triamine, triethylene tetramine, tet 
raethylene pentamine, ethanolamine and diethanol 
amine. 

5. An abrasive band as in claim 1 wherein said resin 
is the alkali adjusted condensation product of formal 
dehyde and phenol. 
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