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METHOD ‘OF MAKING METAL BONDED 
ABRASIVES BY_ ELECTROLESS ‘DEPOSITION 

This invention ‘relates to a method of securing parti 
cles onto a surface and in particular to the construction 
of wear resistant and/or abrasive surfaces. 

In the manufacture of abrasive tools and wear resis~ 
tant surfaces of the type which comprise a blank or 

.g body, on the working surfaces of which abrasive parti 
cles such as diamond dust, are ‘adhered by a ‘layer of 
bondingmaterial, difficulties have been encountered in 
distributing the particles ‘uninformly ‘and holding them 
in position on the working surface until the bonding 
material often a layer of metal, is applied. It is know to 
coat ‘the working surface with an adhesive prior to the 
application of the particles, thus securing the particles 
to the surface prior to the bonding operation. Unfortu 
nately, when this method of producing an abrasive tool 
or wear resistant surface is used the presence of the ad 
hesive interfers with the subsequent bonding operation. 

It is also ‘known to apply diamond particles‘directly, 
to the surface of a tool or other article. According to 
this process the tool is placed in a porous container 
which is filled with small diamond particles. The con 
tainer is placed in an electroplating bath, which con 
tains an anode, the tool body is electrically connected 
up as a cathode, electrical direct current is applied and 
some metal is deposited onto the tool body to secure a 
number of diamond particles to it. The‘tool may then 
be removed from the porous container and additional 
bonding material may be applied by conventional elec 
troplating. Unfortunately, there are certain disadvan 
tages in using this method of making an abrasive tool 
or wear resistant surface. Firstly, the porous container 
must be packed with diamond particles each time the 
process is performed; a considerable number of these 
diamond particles are accordingly inactive thus in 
creasing the inventory of costly diamond particles held. 
Secondly, in electroplating a greater concentration of 
metal is usually deposited on points and sharp corners 
thus making it difficult and costly to deposit an even 
layer of bonding metal onto an irregular shaped tool 
body or abrasive surface. Thirdly, the diamond parti 
cles so secured to the tool body or abrasive surface are 
usually closely packed together thus resulting in what 
is very often undesirable spacing of the cutting points 
of the diamond particles. 
The method of making abrasive tools have been de 

scribed in many Speci?cations for example; 
U.S. Pat. Nos. 2,359,920, 2,367,286, 2,368,473 and 

2,785,060 all in the name of George F. Keeleric. The 
methods of the plating with nickel by chemical reduc 
tion, of metallic surfaces, or as it is often referred to the 
electroless deposition of nickel are well known and are 
described in U.S. Pat. Nos. 2,532,283 (Brenner Chase 
and Riddell) and 2,929,742 (Minjer and Brenner). 
The present invention is directed towards providing 

a construction of and a process of making an abrasive 
article which will overcome the aforesaid disadvan 
tages. ‘ 

Principal features of the present invention are the use 
of an adhesive for securing the abrasive particles toya 
form and its subsequent removal prior to depositing a 
metallic bond around the layer of particles on the form 
and the use of chemical reduction for the depositing of 
the metallic bond. 

20 

25 

35 

45 

50 

55 

60 

65 

2 
The invention will‘be more clearly understood from 

the following description of a preferred embodiment 
thereof given by way of example only with reference “to 
the accompanying drawings in which: 
FIG. 1 is a front view of a diamond file manufactured 

according to the invention, 
FIG. 2 is a cross-sectional view along the lines I] — 

II of FIG. I, 
FIG. 3 is a cross-sectional view similar to FIG. 2 of 

the diamond file in the process of manufacture, 
FIG. 4 is an enlarged front view of portion of the dia 

mond ?le during the process of manufacture, and 
FIG. 5 is a partially diagrammatic view of an appara 

tus suitable for carrying out the invention. 
Referring to the drawings and initially to FIGS. 1 and 

2 there is illustrated a diamond ?le of triangular cross 
section having a shank ‘l and ‘a working portion 2. The 
file comprises a form or ?le blank 3, on portion of 
which abrasive particles such as diamond particles 4 
are secured by a layer of nickel 5 deposited by chemi 
cal reduction to form the working portion 2. The dia 
‘mond particles 4 are distributed over the working ‘sur 
face with a controlled coverage as will be explained 
hereinafter. It will be noted that the ?le- blank 3 is 
chamfered at its edges 6 to avoid any sharp comers in 
the file. The chamfered edges 6 are of substantially the 
same dimensions as the diamond ‘particles 4. 

Referring to FIG. 5 there is illustrated ‘apparatus for . 
the plating of electroless or chemical reduction. The 
apparatus comprises a plating bath ‘10, connected by ' 
means of pipes 11 and a heat exchanger 12 to a supply 
tank 13; the supply tank 13 is connected by means of 
pipes 11 and a pump 14 to a drain off tank 15 which 
is in turn connected by pipes 11 to the plating bath ‘10. 
The plating bath is divided by means of a ?lter disc 16 
into an upper compartment 17 and a lower compart 
ment 18. The upper compartment 57 is supplied with 
a gas exhaust pipe 19. The plating solution used can be 
for example be as laid out in US. Pat. No. 2,929,742 
(Minjer and Brenner) namely an aqueous solution of a 
nickel salt, the nickel ion been present in an amount of 
not more than one part by weight to about a hundred 
parts by weight of solution, an alkaline hypophosphite, 
the hypophosphite radical being present in an amount 
not substantially in excess of about one part by weight 
to about a hundred parts by weight of said solution, so 
dium hydroxyacetate in an amount not substantially in 
excess of about ?ve parts by weight to about a hundred 
parts by weight of the solution, and an additive for in 
creasing the rate of deposition of electroless nickel, the 
additive consisting of seleriic acid in a concentration 
range of from 0.1 parts to 10 parts per l,000,000 parts 
of said solution. 
To manufacture the file a ?le bank 3 is covered with 

a water solluble adhesive. Suitable adhesives are a solu 
tion of molasses and water or treacle and water. A mix 
ture of abrasive particles 4 and filler particles 20 is pre 
pared. The abrasive particles 4 are diamond particles 
and the ?ller particles 20 are spherical glass beads. The 
proportion of abrasive particles 4 to filler particles 20 
is determined by the coverage of abrasive particles 4 
required on the finished ?le l. The mixture of abrasive 
particles 4 and filler particles 21. is applied to the ?le 
bank 3 by electrostatic attraction. Needless to ‘say the 
shank l is not covered with adhesive nor with the mix: ‘ 
ture. See FIGS. 3 and 4 where the abrasive particles 4 
and the tiller particles 20 are illustrated in position. 



3 
When the adhesive has set a number of file blanks 3 

are placed in the plating bath l0 and surrounded by 
packing particles 21 which are also spherical glass 
beads. The plating bath 10 is vibrated to ensure that the 
file blanks 3 are securely held by the packing particles 
21‘. Water is allowed ?ow through the container until 
the adhesive is dissolved. The water rinse is then fol 
lowed by a l0% Hcl solution rinse and a further water 
rinse. it will be appreciated that although the adhesive 
has been dissolved the packing particles 21 maintain 
the abrasive particles 4 and the filler particles 20 in 
close contact with the file blank 3. 

Plating solution is allowed flow by gravity from the 
supply tank 13 through pipes 11 and the heat ex 
changer 12 into the plating bath 10. During the plating 
process the plating solution filters through the filter 
disc into the lower compartment 18 and then it flows 
into the drain-off tank 15. The plating solution is re 
turned to the supply tank 13 from the drain-off tank 15 
by the pump 14. When sufficient metal is deposited of 
the file blank 3 the tile blanks 3 are removed from the 
plating bath 10 and the ?ller particles 20 removed by 
dissolving them in hydro?uoric acid. The hydro?uoric 
acid’ does not signi?cantly effect the abrasive particles 
4 or the nickel deposit. 
Subsequently additional nickel may be deposited in 

another electroless plating bath. 
It will be appreciated that tools such as grinding 

wheels or discs may be manufactured by the same pro 
cess and several layers of abrasive particles applied. 

it will also be appreciated that many other forms of 
packing particles and filler particles other than glass 
beads may be used. 
A particularly suitable abrasive particle is a diamond 

particle having a hardness above 9 on the Moh’s Scale 
of hardness. 

I claim . 

l. A process of making an abrasive article which in 
cludes the following steps in the sequence set forth: 
providing a form member to serve as a permanent 
core for said abrasive article; 

selecting a temporary adhesive and a solvent for the 
temporary adhesive; 
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4 
placing a layer of the temporary adhesive on the sur 

face of said form; 
placing a layer of abrasive particles on the ad-hesive 

so that the layer of_ abrasive particles adheres 
thereto in a dispersed pattern; 

packing the form, after thus supplied with adhering 
abrasive particles, into a body of discreet packing 
particles which are not soluble in said solvent and 
are not adhered to said adhesive, said body having 
interconnecting interstices capable of conducting 
said solvent; 

conducting said solvent into and through said body 
and to said adhesive until said adhesive is dissolved 
and removed, said abrasive particles remaining po 
sitioned relative to the surface of said form by vir 
tue of the holding power of said packing material; 
and 

thereafter depositing by electroless techniques a 
metal bond material to the surface of said form 
thereby trapping solely the abrasive particles in the 
position they occupied when formerly held by said 
adhesive. 

2. In the process of claim 1, said filler particles being 
glass and said solvent hydro?uoric acid. ‘ 

3. A process of making an abrasive article as recited 
in claim 1 in which a metallic bond is formed by chemi 
cal reduction. 

4. A process of making an abrasive article as recited 
in claim 3 in which the metal deposited is a phosphorus 
nickel alloy containing 5 to 15 percent phosphorus by 
weight. 

5. A process of making an abrasive article as recited 
in claim 1 in which the adhesive is a water soluble adhe 

sive. 
6. A process of making an abrasive article as recited 

in claim 1 in which the adhesive is dissolved by a water 
rinse followed by a solution of 5% to 15% hydro 
chloric acid followed by a further water rinse. 

7. A process of making an abrasive article as recited 
in claim 1 in which the abrasive articles are diamonds 
having a hardness above 9 on the Moh’s Scale of hard 
ness, and the packing particles are glass beads. 

* * * * * 


