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CHAPTER 2.1

MECHANICAL SURFACE PREPARATION

Centrifugal Blast Cleaning

by
A. W. Maliory

Centrifugal blast cleaning relates, not only to clean- Among the most prominent applications of centrifugal
ing structural steel, but to a wide range of applications blast cleaning is surface preparation of structural steel for
that include etching, deburring, deflashing, texturing, shot painting. Centrifugal blast cleaning of structural steel
peening, cleaning and descaling. It is typically used for
machine parts, castings, forgings, steel mill rolls, steel .
plates and shapes, fabricated units, molded plastic and ) . : ‘Abpai‘dﬁ to R0t0b|ast

rubber parts, cut stone and acoustical ceiling tite. The list hee'
grows annually as new applications are discovered, as
costs of other means become prohibitive, and as pres-
sures increase from OSHA, environmentalists and ecolo-
gists. The art of air blasting began prior to the turn of the
century, but centrifugal (airless) blast cleaning, since its
introduction in 1932, has emerged as an efficient process

for ever increasing types of applications.

Blast
Pattern 4.

FIGURE 1 FIGURE 2

Centrifugal Blast Wheel; Development of Blast Pattern. Centritugal Blast Wheel; Abrasive Feed and Blast.
Courtesy of Wheelabrator-Frye Inc. Courtesy of Pangborn.
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RECOMMENDED BLAST PATTERN FOR TYPICAL  continuous surface preparation and painting systems,

FABRICATED BEAM including air biast enclosures for touch-up blasting. Cen-
trifugal blast cleaning machines are used in most steel
fabrication shops.

Traditionally, the process has been limited to installa-
tions in fabricator shops. However, portable systems
recently have been developed to provide on-site, dust-free
cleaning of structures, such as storage tanks and ships,
during construction as well as maintenance.

Portable systems are economical and environmen-
tally acceptable. Mobile (transportable) systems also have
been developed for surface preparation prior to steel
coating at construction sites.

Major advantages of centrifugal blast cleaning, com-
pared to airblast cleaning, are savings in time, iabor,
energy and abrasive consumption. A further advantage is
automation of the cleaning operation, which provides
superior, more uniform cleaning of steel and more ac-
ceptable environmental operating conditions.

30° — MINIMUM EFFECTIVE
ANGLE OF IMPINGEMENT

FIGURE 3
Typical Blast Pattern; Wide Flange or Fabricated Beam (4 Blast
Wheels).

Courtesy of Pangborn.
dates back to the late 1940’s and, of steel for major con-
struction projects, to the middle 1950’s. Since then, cen-
trifugal blast systems have been developed for cleaning
structural steel before and after fabrication, including
massive fabrications of irregular shapes and complex con-
struction. Machines are often integrated into “in-line”,

BLAST CLEANING MACHINE

@1 WHEEL UNIT

2 CABINET HIGURE 5

s Airwash Separator System.

Courtesy Wheelabrator-Frye, Inc.

5 DUST I. PRINCIPLES OF OPERATION
COLLECTOR

Centrifugal blast cleaning machines use motor-
driven, bladed wheels to hurl abrasive at the surface by
centrifugal force. The abrasive used for structural steel
cleaning consists of tiny particles of alloy steel, generally
ranging in size from 0.005 to 0.040 inches in diameter.
These particles, unlike sand, resist fracturing despite re-
peated impacts at high velocity. Abrasive is fed to the
center of the wheel and moved onto the inner end of the

~ blades by an impeller. As abrasive particles move down

the blade (Figure 1), they are accelerated and hurled at

4 ABRASIVE CLEANING & RECYCLING high velocity at the surface. Centrifugal blast wheels are
FIGURE 4 . . ; . , .

available in several sizes and may be equipped with drive

Courtesy of Wheelabrator-Frye, Inc. motors of up to 100 hp (horsepower) for high production

Blast Cleaning Machine.
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DESCALING MACHINE
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FIGURE 6

Pre-Fabricating Descaling and Painting System.

applications. Generally, motor sizes of 15 to 60 hp, with
wheels ranging from 15 to 20 inches in diameter, are used
for structural steel cieaning.

Until recently, under average operating conditions,
velocities of the abrasive from the airblast nozzle or the
airless wheel were similar, about 14,000 feet per minute
(fom). For special applications the velocity can be de-
creased by reducing air pressure to the nozzie or cutting
the rotational speed of centrifugal units. New develop-
ments in centrifugal biast units have increased abrasive
velocities to 18,000 - 18,000 fpm, with impressive cleaning
results. Since work accomplished is based on the familiar

2
formula %, where M= mass and V= velocity of the

abrasive particles, it is easy to visualize the effect ob-
tained when the velocity component (V) is increased.
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FIGURE 7
Pre-Fabrication Descaling System Channels—Prior to and After
Blast Cleaning.

Courtesy of Wheelabrator-Frye, Inc.
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Courtesy of Wheelabrator-Frye, Inc.
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FIGURE 8

Pre-Fabrication Descaling System (4 Blast Wheels); Cleaning of
Small Parts on Racks.

Courtesy of Pangborn.

Because blast cleaning’results depend on volume or mass
(M) of abrasive particles impinged against the surface per
unit of time, additional horsepower also can be used to in-
crease the volume of abrasive being thrown and to in-
crease the blast cleaning rate.

Centrifugal blast cleaning machines incorporate one
or more wheel units, positioned so the abrasive blast will
reach the entire surface. Generally, the abrasive from each
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