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Reducing capital costs for
surface preparation with modified

air-blast cabinets

Daniel Herbert

Air blasting, or abrasive blasting, can be used by pote-
der coaters for o nwmber of surfuce preporation losks,
including cleaning, surface profiling, or both to improve
coting adhesion; stripping of old coatings before recoat-
ing; and removing coatings for rework on defective parts.
This article explains the air-blast process and operating
principles. It then describes the types of equipment avail-
able, focusing on the role of modified air-blast cabinets
for specialized surfice treatment requirements.

ir-blasting equipment falls into four basic cate-
gories: portable blasters, blast rooms, blast cabi-

nets, and automated blast systems, Sometimes,

none of these equipment approaches are quite right. For

sxample, a workpiece may not fit into a standard blast
rahinet, and the alternative, a blast room, may not fit
into the production plant or its budget. Along the same
line, manual blasting may not deliver the required
repeatability, but stepping up to an automated system
would be cost-prohibitive.

Ror companies caught in between, a hybrid, the modi-
jed blast eabinet, opens opportunities to increase pro-
fuctivity without inewrring burdensome capital costs.

Background of the air-blast process

\s demonsirated by its many labels, the air-blast proe-
ss—also known as abrasive blasting, bead blasting,
last finishing, blast stripping, sandblasting, shot peen-
neg—is used in a variety of production and maintenance
asks. These range from delicate jobs, such as deflashing
iastic parts, to heavy-duty assignments, such as
nereasing the fatigue resistance of metal workpiceces
hrough controlled bombardment with shot.

Empire Abrasive Equipment

In an integrated production plant, air blasting often per-
forms multiple functions. The process may be used to
clean molds at one end of the production line and put
the finishing touches on a praduct at the other, The air-
blasting jobs most (requently associated with powder
coating operations fall into the general category of sur-
face preparation, typically consisting of one or more of
the following procedures:

* Cleaning, surface profiling, or both to improve coating
adhesion

 Stripping of old coatings before recoating
* Removing eoatings for rework on defective parts

Depending on the nature and extent of the production
plant, blasting may also be used for peening parts or
removing burrs before coating, as well as for touch-up
subsequent to coating.

Although air blasting is a mature technology, selecting
the best equipment mix and blast media can be com-
plex—and therefore potentially profitable in the sense
that many opportunities for substantial cost reductions
and increased productivity still exist in the world of air
hlasting.

Operating principles of air-blast equipment
Al four groups of air-blast equipment rely on essential-
Iy the same operating principle: They propel particles
entrained in moving air toward a workpiece to alter its



surface characteristics. The particles are put in metion
under =uction or with pressure,

Suection systems. These systems operate by siphoning
modia into a blast gun. They rely on compressed air
being fed through the gun to create a partial vacuum
that draws media from a storage hopper through a fieed
line. When the gun is triggered, escaping air carries
media through a nozzle to the work surface,

Pressure systems. In this system, medin are stored in
a pressurized vessel operating at a pressure equal to
that in the feed line. When the system is actuated,
medin are gravity-fed into the air line and then pro-
peelled onteo the work surface through a nozzle.

Thi major difference between suction and pressure sys-
tems is that pressure uses compressed air much more
efficiently than suction, often performing up to five
times as much work with an equivalent amount of aar,
Beyond offering greater officiency, pressure systems
enable more precise control of media flow at both high
and low operating pressures,

Nuvertheless, suction systems aren’t without their
advantages, They're normally less expensive and sasier
Lo maintain than pressure systems, In addition, contin-
uous operation and the use of multiple blast guns are
simplified with suction,

Types of air-blast equipment

The firsh type entioned in the introduction, pertable
blasters, or pots as they're commonly referred o in the
industry, are available in small and large sizes for jobs
ranging from do-it-yoursell restoration of automobiles
to stripping rust from grders supporting the world's
longest bridges, Consomer models often use suction
svstems.

Equipment built for construction and industry univer-
sally rely un pressure systems, When outfitted with
media-reclamation and dust-collection accessories,
poirtable blasters are used in contained areas to strip air-
craft and other large pieces of cquipment, One such con-
tained area is the blast room,

Blast rooms. Blast rooms (see Figure 1) prevent par-
ticulate matter from escaping to the environment while
one vr mare aperators, working within the room and
wearing protective gear, nir blast larger parts manually
Beyond having to accommeodate the size of the operator
and parl, moms are available in almost any size, rang-
ing from smaller prefabricated units designed for quick
assembly to custom enclostires constructed on sito.

Fealures Lypically include powered floors;, The Hoor
Lransports media and debris tp a reclamation deviee

An operator works in a blast room where he

manually strips large parts (doors are open for
demonstration purposes only).

that extracts degraded media and debris before returm-
ing reusable media to the production evele. Because a
reim must contain an operator as well as o worlcpiece,
it’s normally larger and more expensive than a system
permitting the operator to work from the outside of the
blast enclosure.

Standard blast cabinets. Rudimentary cabinets con-
sist uf a sealed enclosure with one operator station
including a pair of sealed gloves and a viewing window.
After parts have been loaded, the operator manipulates
the parts and a blast gun or nozzle with the sealed
gloves to strip, eteh, and so on.

Cabinets can be equipped with either suction or pres-
sure blast svstems. Even the most basic cabinets
should include a dust collector if nperated in the prea-
ence of personnel unproteeted by hood rospirators con-
nected to a clean air source. When used on a resular
basis, cabinets should alse indlude a media reclaimer
for reasons of both work quality and economics. By
remaoving dust, debris, and fines from the blast process
before returning good media to the eyele; reclaimers
improve the umiformity of results while reducing
media-replacement and labor costs. Higher quality
cabinet systems (2ee Figure 2) return recyeled media to
the blast process automatically without the operator
wasting time on manual refills,

Automated blast systems. When first introduced,
automated blast systems were penerally dedicated
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This standard cabinel, designed for continuous
production, includes ergonomic features and
media recovery equipment.

mieaning they could only process one type of part—albeit
with a high degree of repentability and speed. If a user
wanted to blast different types of workpieces with a sin-
gle machine, considerable time was required to reorient
blast nozgles and fine tune other blasting parametors,

Through the use of programmable controllers, many
automaled blasting machines (sve Figure 3) now have
the versatility to finish a variety of workpieces with a
simple program change. To set up a part for process-
ing initially, operating guidelines involving nozzle
movements, blast duration, blast pressures, conveyor
speed, and part orientation are entered into the sys-
tem via a control panel. In a multistation machine,
the programmable controls enable precise informa-
tion to be stored for each station. Once blasting
instructions for a specific workpiece have beon
defined, they can be recalled and pul into action with
push-button ease.

Besides offering multipart capabilitios, nutomated blast
systems can be integrated into fully automated produe-
tion processes, Kxamples include machines with in-line
eonveyors as well as turntable machines equipped with
pick-and-place robotics

Equipment limitations
The four groups of air-blast products discussed previ-
ously perform well within their own domains, Removing
rust from water towers with portable blasters, etching
jet-engine cowlings in blast rooms, peening turbine

A programmahble controller, governing multiple
functions, manages air-blasting parameters n an
automated blast system.

blades m cabinets, and deburring hypodermic needles
with an automated system are approaches that have
proven to work successfully,

Putting portable blasters and the water tower aside (fit-
ting a water tower into even the most severely modified
cabinet would be a monumental feat indeed), the other
three groups do have limitations.

Blast rooms, for example, are nocessarily larger than
cabinets. Beecnuge rooms contain nol only the operator
and workpiece, but also space to perform the work,
they're normally more eostly than cabinets. In addition,
results largely depend on operator skill.

Repeatability also is limited by operator skill in stan-
dard blast cabinets because the blast stream and part
are normally manipulsted manually, In addition, stan-
dard blast eabinets restrict the types of parts that can be
processed. Although they offer relatively large loading
arcas (64 inches by 68 inches) and working volumes of
maore than 200 cubic feet, oven the largest standard cab-
inets aren't designed to accept parts with radically dis-
similar dimensions.



Automaled systems address the challenge of producing
repiatable resulls and inereasing productivity quite
eftectively, but they're normyally the most expensive air-
blast oplion and, as a conzequence, unlikely Lo be eost-
effective in smallor-seale operations.

The role of modified air-blasl eabinets

Medified shouldn't be confused with custom when it
comes Lo air-blast cabinets, A custom cabinet could be
designed and built to handle almost any ais-blast a=sign-
ment, albeit at hirh cost. Modified cabinets, on the other
hand, are built to perform specialized surface-treatment
tasks with a minimum of custom engineering,

The concepl revolves around configuring standard air-
blast components to satisfy requirements particular to
specilic applications, By minimizing custom engineer-
ing, the modified approach has reduced capital costs for
air-blast esquipment as much as 70 pereent in operations
that might otherwise be performed with blast rooms or
automated blast systems, while responding to require-
ments for i, fixturing, parts handling, repeatability,
and laber-cost reductions,

The following examples of how modified cabinets
adedress specialized surface-trealment requirements are
by no means exhaustive. Instead, they're provided to
spark ideas as to how air-blast operations can best be
performed within the context of hoth physical and fiscal
comstrainls.

Processing long workpieces. A dual-cabinet setup is
one option. The modified assembly shown in Figure 4

Connecting standard cabinets by a center
expander, with its own operating station,
processes long parts.
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Joins Lwo slandard cabinets with o center expander, The
expaunder is equipped with its own glove set and fool-
treadle control, which operates one of the system's Lwo
blast guns. Blast controls work independently, enabling
two operators to air-blast a single piece at the same time.

The modified cabinet shown in Figure 5 handles pipe or
other long, cvlindrical parts. Dual-baffle plates in the
entrance and exit vestibules contain dust and debris as
the operator air blasts the part in sections. With the
addition of powered rollers and a feed device, the opera-
tor can work nonstup as the part spins and progresses
throurh the cabinet.

These two approaches cost less and save space for short
runs when compared with the alternatives of larger eab-
inets, blast rooms, or in the case of air-blasting pipe, an
aulomaled system. Nevertheless, neither approach
wonld be saitable for high-speed production. They're
spot plavers as are most modified cabinets,

Air-blasting large, flat workpieces. Figure 6 shows a
cabinet modified to simplify the handling and hlasting of

Pipe or other long, cylindrical parts are fed through
this compact cabinet equipped with entrance and
exit vestibules, and double-baffled to prevent dust
release.




metal or glass plate. An entrance-exit slot between the
cabinet’s double doors, in addilion to interior part
guides, facilitates part handling while preventing dust
from eseaping into the work environment,

The two-story cabinet (shown in Figure 71 was modified
spodifically for blasting tall, Aat parts, The tight-locking

A slot, surrounded by gaskets, in this modified
cabinet holds metal or glass plates during blasting
while simplifying loading and unloading.

FIGURE 7

Special fixtures, plus over-and-under work
stations, speed up manual preparation of tall,
flat workpieces.
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fixture on the loading tumtable of the cabinet rolates so
that parts can be flipped from front to back. Moving up
and down on a seissor ladder, an operator accesses the
over-and-under work stations, each of which is equipped
with work gloves and & viewing window. An entire side
of the workpicee can be blasted without opening the cab-
inet door, Work on the other side requires just opening
the vabinet door and a quick 180-degree tum of the part.

Ore-time lpading holds down labor costs, and hecause
the cabinet’s two work stations are supported by a single
hlast string, equipment costs are reduced as well.

All manual. The modified cabinet (interior shown in
Figure 8) functions manually with the exception of the
air compressor powering the blast stream. An operator
slides the workpiece into the blust enclosure on a wheel-
mounted cart, rotates it forward or hackward while
blasting, and then completes work on the end of the part
through a side work station. Part manipulation is man-
ual but mueh easier than blasting the part in o standard
cabinet.

Adding automation. Modified cabinets automate load-
ing and unloading, part movement, noszle travel, oper-

I ;

Despite being all manual, this cabinet reduces
labor with part rollers and a second blast station.




FIGURE 1a

Air-blasting parts can be tested in a laboratory.
o

ating sequences, and other functions with the inclusion
of devices ranging in sophistication from timers and
stroke counters to programmable controllers.

Figure 9 shows one of the most basic arrangements—a
modified basket blaster with four oscillating blast puns
focused on narrow compartments that corral small
paris beneath the blast streams to assure consistenl
coverage. A reset timer and blow-olT eyele enable auto-
matic batch processing. An unloading chute simplifies
part removal.

The modified pressure cabinet (see Figure 10) incorpo-
rates a manual shuttle mounted through the door so
that the door doesn't have to be opened during loading

and unloading. Blast nozzles are mounted on a ball-
serew assembly tied into a controller, enabling the oper-
ator Lo program the range of nozele movement as well as
blast and blow-off sequences,

Figure 11 shows modifications aimed at the interior of
hollow, cylindrical workpieces. This cabinet includes a
powered lance with a boron-carbide nozzle, a rotating
part fixture, and programmable controls, Via the con-
trol panel, the cabinet can be programmed to blast,
blow-off, or stop during designated intervals in the lance
slroke.

The modified cabinet in Figure 12 delivers consistent
surface preparation on cylindrical parts by combining
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A basket braster, modified with oscillating nozzles | A powered lance, blasting outward, prepares the
locused on corrals (insert), automales batch interior of hallow, eylindrical parts. [
processing.

A manual shuttle, running through the cabinet door, | Powered rollers and an oscillating aun,
speeds part loading and positioning, synchronized by a programmahle stroks
counter, assure a high degree of repeatability. |

powertd rollers with an pscillabimg Ilast gun, deven by a
bl =evow, which traverses horizonLally while the words-

pleco rolates. A progeasmmable stroke counter syneliro.
e il . — =] nizos part rotaton, gon oscillation, aod blast doration



Ulnidade o timaer, thae oowntor commplistes the desead maom-
biee ol strokes tor o higher degroe ol vepeatalality,

Heavy paris-in and out, Figure 13 shows o heavy-
wiright wnil This ealbinet handles pars werghing up o
9500 poninds, A powered work cart migves parls inoand
ot when the palm buttons 2 the end ol the loading
Il are pushed, The opecabor controls part rotation s
woll s o=t blast Fanetioms with fot-treadle contimls,

Multipurpose modificds, The modified calinet show
i Pigare 1 provides i excess o' 125 cubie feet in vol-
wine for work on symmmeteical parcts, as well as separnte
cppbryeeit points arid o worke station Tor blasting evlin-
drical parts. The Hront work station s rnsed so thal the
opersbor lila=ts down on parts and the primary entey o
the cuabitnet s closed by a praton=litt door to assure Hght
gealing, T'he work station om the side of the eabine
erhiles an operator to air-blast pipe ov other oyhindricl
wirkpieces. Ballled entrance-esat vestibules, at fronl
uned rear, provent Lhe eseape of dust and debeis. To
veduee coupmient costs, the ot and side work stations
<hipre the same air-blast operating sy=mwm

Unigue assignments. 'The ai-blast eabinet shown in
Figee 15 weie modiled (hat is, eonstrueted in stainless
st l—ulong with ils neeompanying prossure vessel
meddia stornge hopper, and media reclarmer) Woomimmizn
the pussibality of parts being contaminated by old ov
carhon stoeks

IF the requirremont secms o, 10 nob alone, Adr-blast
operatians ave often one of o lind, ModiBed cabamois

Capable of handling heavy workpieces, this
cabinet simplifies loading as well as parl
movement.

| With only one air-blast string, this modified cabingt
handles large, symmetnical workpieces and pipe,

Stainless sieel construction reduces chances of
contamination from other types of steels,

dom'L vesplaee besvdiiomal] sar-lilsst options; mstend, thes
thirasy om thies appropriate strongths ol eaeh to satisly spe
malized surface-treatment requoirements at an attrac
Live pree, PC
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