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CHAPTER 2.6

HAND AND POWER TOOL CLEANING

by

Preston S. Hollister and R. Stanford Short

I. HAND CLEANING

Hand cleaning is one of the oldest processes for
preparing surfaces prior to painting. Generally, it is used
only when power operated equipment is not available, if
the job is inaccessible to power tools or when the job is
small.

Tools needed include wire brushes, non-woven
abrasive pads, scrapers, chisels, knives, chipping ham-
mers, and, in some instances, conventional coated
abrasives. Specially shaped scrapers or knives are some-
times necessary.

In close areas tools must be shaped so they can enter
areas to be cleaned. Further limitations are also found
with hand tools when tight mill scale or rust must be re-
moved. These can be cracked on impact and removed with
scrapers, abrasive paper or non-woven abrasive pads, a
very slow and impractical method except for small areas.
There is danger that deep markings in the metal from im-
pact tools will leave a burr on the metal surface that in-
terferes with coating systems performance. Generally,
both hand and power tool cleaning are empioyed for
economical cleaning.

Before hand cleaning, the surface should be ex-
amined to determine the contaminants to be removed.
Work should follow the Steel Structures Painting Council
Surface Preparation Specification No. 2 “Hand Tool Clean-
ing”. Solvent cleaning should precede hand cleaning when
detrimental amounts of oil and grease or other soluble
contaminants may be present. This procedure is specified
in detail in SSPC-SP 1.

A. HAND CLEANING TOOLS

Dried or caked soil and other such contaminants are
generally removed with loose miil scale and rust by scrap-
ing, brushing with non-woven abrasive pads, wire brushing
and hand chipping. It is important that any surface con-
taminant, such as gobs of oil or grease, is not distributed
over the entire surface through cleaning operations. Some
tools used for hand cleaning are illustrated in Figure 1.
Wire brushes may be of any practical shape and size. Two
general types are the oblong with a long handle and the
block type. Bristles are of spring wire. Brushes should be
discarded when they are no longer effective because of
lost or badly bent bristles. Non-woven abrasives are used
in simple pad form or applied to a backup holder with
handle (Figure 2). They are conformable and can be cut to
fit various applicators.
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Scrapers may be of any convenient design. Figure 3
shows practical scrapers used by maintenance crews.
Scrapers should be made of tool steel, tempered and kept
sharp to be effective. Some scrapers are made by sharpen-
ing the ends of 1-1/2 to 2-inch wide flat files or rasps and
fastening them to a handle. The handle may be up to 5 feet
long to increase the area that can be reached. Other chip-
ping and scraping tools made from old files or rasps have
both ends sharpened. Several inches from one end, the file
is bent at right angles.

Hand-chipping hammers are advisable in main-
tenance work where rust scale has formed. A chipping
hammer is about 4 to 6 inches long with two wedge-shaped
faces at either end of the head, one face perpendicular to
the line of the handie and the other at right angles to the
first face. Typical tools are illustrated in Figure 3.

Auxiliary equipment includes dust brushes, brooms,
various sizes of putty knives and conventional painters’
scrapers, coated abrasives, and safety equipment such as
goggles and dust respirators.

B. PROCEDURES

Hand-cleaning operations vary depending on the job.
Rust scale forms in layers. It is removed first, usually by
impact from hand chipping hammers, siedge hammers,
etc. Where rust scale has progressed to the point where
thickness of the metal has been diminished, extreme care
in removing rust scale by impact prevents heavy sledges
from puncturing the metal. Deep marking of the surface
must be avoided. Burrs interfere with performance of the
coating system. After rust scale, oil, grease and similar
contaminants are removed, all loose and non-adherent
rust, loose mill scale and loose or non-adherent paint are
removed by a suitable combination of scraping and non-
woven abrasive or wire brushing. The cleaning method
depends on the surface. Loose, voluminous rust is easily
removed by scraping with thin, wide-blade scrapers and
then wire or non-woven abrasive brushing. Tightly ad-
herent rust is generally removed with a heavy scraper.

Hand cleaning does not remove tight miil scale and all
traces of rust. Complete removal is extremely expensive
and noneconomical, except for extremely small areas.
Rust, scale, oil, grease, etc., should be removed from the
surface before cleaning.
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FIGURE 1
Tools used in hand cleaning operations. An oblong type of wire
brush is shown to the right of goggles and gloves; wide blade

hand scraper; hand chipping hammer; long-handled, wide blade
scraper; hammer and chisel used for removing rust scale.

Hand-cleaning painted surfaces removes all loose
non-adherent paint in addition to any rust or scale. If paint
is thick, edges of the old paint should be feathered to im-
prove the quality of the paint job. After cleaning, the sur-
face is brushed, swept, dusted and blown off with com-
pressed air to remove all loose matter.

Il. POWER TOOL CLEANING

Use of portable power tools — pneumatic and electric
— is common for cleaning operations. Through careful
selection and use of the great variety of power tools and
accessories, many cleaning operations can be accom-
plished rapidly and produce satisfactory surface condi-
tions with reasonable labor costs and good paint life.
Power tools used for surface cleaning fall into three
basic families:
¢ Impact cleaning tools
* Rotary cleaning tools
* Rotary impact cleaning tools
Tools in each family have unique characteristics that
make them adaptable to different cleaning operations and
requirements.

For Heavy Duty
Cleaning & Finishing

FIGURE 2
Non-woven abrasive pad attached to plastic backup holder.
Courtesy of 3M Company.
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. IMPACT CLEANING TOOLS

Impact cleaning tools are characterized by chipping
and scaling hammers. With these tools, a chisel is struck
by an internal piston and strikes the work surface.

Chisels can be adapted for scraping and chipping.
This type of tool is useful when heavy deposits of rust
scale, mill scale, thick old paint, weld flux, slag and other
brittle products must be removed from metal. Typical tools
are shown in Figure 4. Chisels have different shapes and
are made of various materials.

A needle scaler is a scaling hammer with a bundie of
steel needles housed and positioned forward of the strik-
ing piston. The piston strikes all needles simultaneously,
propelling them individually against the work surface. This
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FIGURE 3
Shop drawings of typical hand tools.

type of tool adapts to irregular surfaces. Needle scalers
are illustrated in Figure 5. They are most effective on brit-
tle and loose surface contaminants.

Piston scalers are similar to scaling hammers, but the
piston is also the chisel. This minimizes the axial dimen-
sion and permits use in operations with limited access.
This type of tool is available in single and multiple piston
types. Some makes can be mounted in groups for cleaning
large surface areas.

Cleaning surfaces with scaling and chipping ham-
mers is comparatively slow. When considerable rust scale
or heavy paint formation must be removed, it may be the
best and most economical method.

Impact cleaning tools are avallable with various
handle and throttle styles. They should be selected for
specific operations with consideration for operator safety,
convenience and preference. This minimizes fatigue and
improves operator productivity.
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FIGURE 4
A selection of various chipping hammers and the chisels they

use. Courtesy of ARO Corporation.
Great care must be exercised in using tools because
of the tendency to excessively cut into the surface, remov-
ing sound metal and leaving sharp burrs where the paint
will fail prematurely. The cutting action of sharp chisels is
valuable for shaping sharp edges to a rounded or less
sharp surface so paint does not pull away. It also removes
imperfections from the surface. These tools may be used
to remove tight mill scale and surface rusting, but they are
not the most practical or economical tools because they
gouge metal, which must be smoothed to do a thorough
job. Tools must be sharp or they may drive rust and scale
into the surface.

IV. ROTARY CLEANING TOOLS

Rotary power tools do most hand-cleaning jobs
rapidly. Rotary power tools and the cleaning media that fit
them are discussed.

A. CLEANING MEDIA

There are three basic types of cleaning media for
rotary power tools: non-woven abrasives, wire brushes and
coated abrasives. As subsequently described, these media
can be used on two basic types of tools.

FIGURE 5

Typical needle scalers.
Courtesy of ARO Corporation.
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Non-woven abrasives and rotary wire brushes can be
used to remove old paint, light mill scale, rust, weld flux,
slag and dirt deposits. Wire brushes (Figure 6) can be com-
posed of differently shaped and sized wire bristles.
Bristles may be crimped or knotted. Non-woven abrasive
products (Figure 7) can be composed of various grades of
abrasive and densities. Wire brushes and non-woven
abrasives come in cup and radial (wheel) form. Non-woven
abrasives also are available in disc form. Selection of style
and type of bristle or non-woven abrasive composition
should be based on trials. Surface condition affects the ef-
ticiency of cleaning. Non-woven abrasives are particularly

FIGURE 6

Types of brushes used with power tools. On the left is shown a
whee! type of stiff wire brush; in the center and on the right are
shown cup types of wire brushes of knotted construction; on the
lower right is a wire brush with a crinkled wire construction. On
the lower left is a wire brush used for cleaning corners, etc.; in use
it is held in an adaptor illustrated in the lower center.

advantageous in removing coatings because of lowered
susceptibility to locading, as compared to coated
abrasives.

Coated abrasives are used in several converted forms
(Figure 8). Discs and flap wheels are used to remove loose
mill scale, old paint, etc. similar to wire brush applications,
but can remove base metal. Loading from old paints may
make such applications uneconomical for discs.

B. TOOLS

Tools for the three above media are divided into two
basic types: straight, or in-line machines (Figure 9), and
vertical or right angle machines (Figures 10, 11).

The straight or in-line machine style is used with
radial wire brushes, coated abrasive flap wheels and non-
woven abrasive wheels. The vertical machine style is
suited for cup wire brushes, coated abrasive discs, non-
woven abrasive discs, cup wheels and wheels. The type of
machine varies with job conditions. It is advisable to have
both types on hand and generally both are used on field
jobs.

Operator fatigue is an important factor in power tool
cleaning. An operator’'s preference should be considered
in selecting a machine. In some cases, where much over-
head work is to be done, small lightweight machines may
be used. Machines may be operated by pneumatic or elec-
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