Benefits of Micro-Mesh Cushioned Abrasives

An abrasive with abrasive crystals that float
rather than remain in a fixed position best
describes a cushioned abrasive. Unlike common
sandpaper, cushioned abrasives have no hard
makecoat or a sizecoat over the layer of
abrasives as is typical of common coated
abrasives. Also the bond that holds crystals to
the backing is flexible. On cushioned abrasives,
crystals sit on a thin resilient layer of flexible
material that is bonded to a flexible cloth
backing.

The concept of cushioned abrasives, which was
patented over 25 year ago by the Swiss inventor
Fred Anton, first came into use for cleaning fine
art paintings. The material very quickly fond use
as an improved method for polishing acrylic
windows in the aircraft industry. Since then the
uses of cushioned abrasives have expanded
into metal finishing with applications that include
automotive crankshafts, surgical needles, mill
rolls, musical instruments and orthopedic
devices.

The keys to the success of the cushioned
abrasives concept have been the careful grading
of abrasive crystals and the thin layer of resilient
material. Cushioned abrasive crystals are
graded to extremely uniform sizes through
screening and /or a water floatation process.
The flexible layer allows the abrasive crystals to
recede slightly when subjected to contact
pressure. Size uniformity coupled with the ability
to recede into the resilient backing matrix means
that all crystal tips - the cutting edges - are at the
work surface at the same level.

As the cushioned abrasive is moved across the
surface, the crystals rotate slightly to cut with a
positive rake. This gives a cushioned abrasive
the action of a plane rather than the action of a
chisel that is typical of the fixed abrasive grains
of common coated abrasive products. Working
on the same level, the crystals of cushioned
abrasives produce fewer deep random
scratches in the work piece, leaving a uniform,
even surface pattern that requires fewer
aggressive steps to produce the final finish.

The uniform scratch pattern of a cushioned
abrasive allows the manufacturer to use finer
grades of abrasives in fewer setups to finish a

part. Because the abrasive crystals float on the
resilient layer, relatively larger crystals can be
used to produce a very fine scratch pattern. It is
often found that one step of a cushioned
abrasive can replace two steps of other finishing
materials. For example, a 400 grade cushioned
abrasive may leave a finish pattern similar to
that produced by 800 or 1000 grit coated
abrasive products.

The fine cutting action of the cushioned
abrasives generates chips that are small relative
to the crystal size. Therefore loading the
abrasive with swarf is less a problem. The
flexibility of the backing and the floating
characteristics of the abrasive crystals help to
keep the material free of abraded particles.
Abraded particles that remain on the finished
surface can be removed easily by flushing with
water, by slapping the materials against a hard
surface to mechanical remove the swarf, or by
rubbing with gum rubber.

Small chips and flexibility of the backing allow
the abrasive crystals to cut without fracturing
and reduce loading that can cause heat buildup.
The result is a product with a life thatis 7 to 15
times as long as coated abrasives containing
fixed crystals.

Case Studies

Case studies that review the actual use of
cushioned abrasives show that the material can
be used to reduce finishing costs through a
longer life for abrasives and the elimination of
process steps.

Case A

A producer of high quality decorative brass
articles used a five step process to produce a
mirror finish on brass tubing. The process
required a three step sequence on a centerless
belt sanding machine using 3" x 132" belts
running at 5200 sfpm. Two buffing steps - a hard
cut and a color buff- brought the brass tubing to
a high mirror like shine before it was cleaned
and lacquered. With this process, production



was limited to 300 lineal feet of tubing between
belt changes.

To process more material between belt
changes, the company switched from coated
abrasive belts to a non-woven abrasive belt and
improved productivity to 500 lineal feet of tubing
per belt.

When cushioned abrasives were introduced in
the first three process steps, 8000 lineal feet of
tubing could be processed between belt
changes. Furthermore, the first hard buffing step
was eliminated with out affecting quality.

Cost for the company showed that cushioned
abrasives belts could produce 60% more parts
per belt than the non-woven belts. Belt cost
dropped by introducing cushioned abrasives.
Down time for changing belts also resulted in
increased productivity.

The elimination of the buffing step was
significant in that it reduced not only the
materials cost of buffing, but costs for disposal
of spent buffing compounds. Also, the loss of a
buffing step improved the working environment
as well as other human factors that are involved
with buffing.

Case B

A producer of small diameter, high quality
chrome-plated steel tubes used a five-step
process to prepare the surface finish on heat-
treated steel tubing for plating. Three steps of
belt sanding and two steps of buffing were done
on a multi-station centerless machine. Parts
were then transferred to a finish buff on an
automatic buffing machine. They were then
cleaned and plated. The quality of plating served
as the criteria for evaluating the part.

With common coated abrasive belts, the three
sanding belts were changed after 150 parts to
maintain the quality of finished product. With
replacement of common coated abrasives belts
on the first three stations with cushioned
abrasives, productivity increased to nearly 1100
parts without decrease in quality of the plated
part.
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lllustrating the 7 to 1 life advantage of cushioned
abrasives over typical coated abrasives, a cost
analysis showed a significant cost benefit of
cushioned abrasives. Although cushioned
abrasive belts are more expensive, they pay for
themselves with the increased production time
and more parts per belt ratio. The longer life of
the belts reduced machine downtime for belt
changes and increased daily production.

Applications

As intended, cushioned abrasives are usually
applied to finishing. Removal of gate, snagging,
casting and coated abrasives machining are
best left to the fixed-crystal type of coated
abrasive.

The floating abrasive crystals and the flexibility
of a cushioned abrasive allow it to respond to
surfaces in ways not typical of common coated
abrasives. The benefits of this unique response
are finer finishes, longer tool life and fewer
process steps.

Although cushioned abrasives are an old
product invented in the past, they may become
the "new" abrasive for the future.



