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surface can then be coated using the same or substantially similar coating particle. This method can be used with a continuous
airjet, a forced pulsed airjet, a continuous waterjet or a forced pulsed waterjet as the carrier stream. This Invention solves the
problem of foreign blasting particles becoming embedded In the atomic matrix of the surface to be prepped, which can result In
unpredictable behaviour of the surface properties and even catastrophic failure.
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ABSTRACT

An 1nnovative method of prepping a surface entails

entralning a coating particle into a fluid stream, directing
the fluid stream containing the coating particle at the
surface to be prepped to thereby prep the surface using the
coatling particle. The prepped surface can then be coated
using the same or substantially similar coating particle.

This method can be used with a continuous airjet, a forced

pulsed airjet, a continuous waterjet or a forced pulsed

waterjet as the carrier stream. This 1invention solves the
problem of foreign blasting particles becoming embedded in the

atomic matrix of the surface to be prepped, which can result

1n unpredictable behaviour of the surface properties and even

catastrophic failure.
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METHOD AND APPARATUS FOR PREPPING A SURFACE USING

A COATING PARTICLE ENTRAINED IN A CONTINUOUS OR

PULSED WATERJET OR AIRJET

TECHNICAL FIELD

[0001] The present 1invention relates generally to surface
prepping and, 1in particular, to prepping surfaces wusing
abrasive particles (or blasting particles) entrained 1into a

continuous or pulsed waterjet or airjet.

BACKGROUND

[0002] Prior to applying a coating to a surface, 1t 1s

generally necessary to prep the surface to ensure that the
surface has the appropriate surface roughness. Prepping the
surface is often accomplished using grit blasting (e.g. using
cast iron shot or aluminum oxide) or by using an abrasive-

entrained fluid. A variety of abrasives are known 1n the art,

for example, sand, garnet, Zeolite (which are aluminosilicates

of sodium, potassium, calcium or magnesium), alumina, and grit

(1.e. crushed ferrous or synthetic abrasives). These abrasive
particles (herein referred to as “blasting particles”) can be
used to prep a surface, be it metallic or non-metallic, to a

desired surface roughness.

[0003] Once the prepping of the surface is complete, coatling

material, which may be in the form of coating particles, 1is

applied to the prepped surface. Coating particles can be
applied using various techniques such as, for example, thermal
spray coating (including combustion powder flame spray and

High Velocity Oxy-Fuel), plasma spray, cold spray, etc.

[0004] Once the surface prepping 1s complete, the surface may
need to be cleaned or washed, either by rinsing or other such

method to remove the blasting particles that may remain on the

_1...
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surface to be coated. In many cases, this 1s accepted as
satisfactory. However, there are many 1nstances where the

particles regularly used for blasting become embedded in the

atomic matrix of the surface to be coated. This 1s highly

undeslirable as even a single foreign particle may adversely

i)

F

affect the micro-structural properties of the surface to be

coated. For 1nstance, when the surface 1s coated with the

high-velocity oxy-fuel (HVOF) process using metallic particles

such as tungsten, the coating particles will not adhere to the

-

surface at the location where the foreign particle 1is

embedded. Thus, the point where the particle resides may

pr—
—

become a point of weakness of the surface, and in service may

lead to unpredictable Dbehaviour, including catastrophic

failure.

[0005] An 1mprovement on this conventional prepping process

would thus be highly desirable.

SUMMARY

[0006] The present 1nvention provides a novel method and

apparatus that eliminates the problems associated with the use

t

of foreign blasting particles for surface prepping. The
problems associated with the prior art are overcome by using

the coating particle as a Dblasting particle (or abrasive

particle) for prepping the surface to be coated. In other

words, the surface prepping of a component i1s done using the

same coating particle that 1s to be used to coat the surface

of the component.

[0007] This 1nvention will not only eliminate the problem of

embedding a foreign particle into the surface to be coated,

but also offers many other advantages leading to considerable

P

savings 1n cost and in the abatement of pollution.
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[0008] For example, 1in the high wvelocity oxy-fuel (HVOF)

coating technique, tungsten carbide is one o0of the particles

used for coating a surface by entralining and propelling the

particle 1in the flame jet produced by combustion of volatile

liquids such as kerosene 1in oxygen/air. The same system can

be used for prepping the surface using tungsten carbide

particles without combustion. In other words, in the first

stage, the surface to be coated 1s prepped with tungsten

carblde particles. In the second stage, the same particles

are used i1n the flame for coating the surface. Since the same

particles are used for both prepping and coating, the problem

— ~—

of disposing of the conventional grit-blast particles 1is

totally eliminated. Furthermore, as c¢leaning the blasted
surface 1s not required, additional savings 1n time and cost
will be achieved. Moreover, the novel process produces less
pollution as disposal of waste products 1s eliminated

altogether since blasting particles that do not adhere may be

recycled and reused for coating. The same methodology applies

1in other coating techniques such as the plasma coating

technique. In other words, the coating particles used as

blasting particles for prepping the surface can be entrailined

1n high-speed fluid Jjets. A further 1mprovement 1n the
prepplng technique can be achieved by entraining the coating

particles in continuous or pulsed waterjet or 1n continuous or

pulsed airjet (using, for example, the technliques disclosed 1n
United States Patent Application Publication US 2010/0015892
Al published January 21, 2010 and entitled “Method And

Apparatus For Prepping Surfaces With A High-Frequency Forced

Pulsed Waterjet”). Therefore, the coating particle 1s used as

" the blasting particle for prepping the surface prior to

coating.

[0009] This 1nnovative method thus preps a surface using an

abrasive-entrained waterjet or airjet wherein the same or
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similar particle that is to be used for subsequently coating

the surface 1s also used as a blasting particle for first

prepping the surface. In other words, the coating particle 1s

entrained 1nto the waterjet or airjet (or other fluid stream)

for prepping the surface. The waterjet or ailirjet can be
elther a continuous stream or a pulsed (modulated) stream.

Accordingly, prepplng operations can be done with the same

coating particle used to coat the surface, i.e. with only one

type of coating particle that 1s used for both prepping and

coating, as opposed to using one type of abrasive particle for

F

ferent type of particle for coating.

-

prepplng and then a di:

.

[0010] In accordance with one main aspect of the present

invention, a method of prepping a surface for subsequent

application of a coating to the surface entails (i) entraining

a coating particle into a fluid stream, and (ii) directing the

fluid stream at the surface to be prepped, wherein the coating

particle acts as a blasting particle (abrasive particle) for

prepping the surface.

[0011] In accordance with another main aspect of the present

invention, an apparatus for prepping a surface comprises a

nozzle for directing a fluid stream at the surface to be

F

prepped and a container for containing a supply of coating

particles. The apparatus further includes a particle delivery
subsystem connected to the nozzle for delivering the coating
particles 1nto the nozzle to thereby entrain the coating

particles 1nto the fluid stream. The apparatus also includes

a pressure source for pressurizing the fluid stream to

generate a pressurized fluid stream that 1s directed through

the nozzle at the surface to be prepped to thereby prep the

surface with the coating particles.

-

[0012] In accordance with vyet another main aspect of the

present 1invention, a method of prepping a surface using a

_..4_
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coating particle and then coating the surface with the same

type of coating particle entails (1) first blasting the

surface with the coating particle to thereby prep the surface

to a desired surface roughness and (11) then coating the

ﬁ

surface with the same type of coating particle used to prep

the surface.

p—

[0013] A further main aspect of the present invention 1is the

F

novel use of a coating particle as a blasting particle for

prepping a surface to be subsequently coated by the same

coating particle.

BRIEF DESCRIPTION OF THE DRAWINGS

{0014] Further features and advantages of the present

technology will become apparent from the following detailed

description, taken 1in combination with the appended drawings,

in which:

[0015] FIG. 1 1s an 1llustration of a pulsed waterjet system

that entrains a coating particle as a blasting particle for

surface preppling;

[0016] FIG. 2 1s an enlarged illustration of the nozzle head

used 1n the system depicted in FIG. 1;

[0017] FIG. 3 1s an 1illustration of another embodiment of a

nozzle head that can be used 1n a pulsed waterjet;

[0018] FIG. 4 1s a schematic depiction of an airjet system

for entraining coating particles 1nto a continuous or pulsed

airjet;

[0019] FIG. 5 1s an 1llustration of a Laval (converging-

diverging) nozzle for a continuous or pulsed airjet; and

P

[0020] FIG. 6 1s a schematic depiction of an HVOF apparatus

operable 1n a first mode (without combustion) to prep the

_5_
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surface using the coating particle as a blasting particle and
in a second mode (with combustion) to subsequently coat the

surface using the same coatling particle.

[0021] It will Dbe noted that throughout the appended

drawings, like features are 1dentified by 1like reference

numerals.

DETAILED DESCRIPTION

[0022] In general, the present 1invention 1s directed to a

novel method and apparatus for prepping a surface of a

component using a coating particle as the blasting particle

(1.e. as the abrasive particle). In other words, the coating

particle 1itself 1is used as the blasting particle (abrasive

particle) that preps the surface prior to coating the surface

F

with the same type of particle. The coating particle can be

carried by a pulsed waterjet, a continuous waterjet, a pulsed
alrjet, a continuous airjet or any other pulsed or continuous

(low—-temperature or high-temperature) fluid stream. A pulsed

waterjet 1s Dbelieved by Applicant to be the best mode of

P

implementing this technology because of the maximal erosive

effects (mass removal rates) associated with pulsed waterjet

technology. Because the coating particle 1s ingeniously used

as the blasting particle, the problems associlated with grit-

blasting or prepping using a different particle than what 1is

used to coat the surface are eliminated. This prepping
technique not only saves time and cost as there 1s no need to

clean or rinse the grit-blasted surface, but also reduces

i

waste and cleanup time (because a different abrasive 1s not

used) . Furthermore, this novel technique enhances the bonding

F

or adhesion of the coating particle to the prepped surface

since no foreign abrasive particles are embedded into the

surface to be coated.
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[0023] In the wvarious embodiments of this 1nvention, which
will be described below 1n greater detail, a pulsed or

continuous waterjet or airjet apparatus 1s used to entrain a

coating particle such as, for example, a thermal spray coating

particle or other coating particle, that is to be applied to

the surface after the surface prepping 1s complete. By

entraining the coating particle 1nto the fluid stream, the

coating particle 1s thus used as an abrasive or blasting

particle. In other words, the coating particle and the
abrasive particle are the same, or at least highly similar 1in
composition, hardness, granularity, etc. This represents a
very substantial innovation over the pPrior art.

Conventionally, a surface 1s prepped using an abrasive to

produce a desired surface finish or surface roughness. This

surface finish or surface roughness 1is typically determined

ahead of time by the type of coating particle that 1s to be
applied. Thus, empirically it 1s known that optimal particle

retention (coating-surface adhesion) 1is achieved by prepping

the surface to within a certain range of surface roughness.

In the prior art, the surface 1is then typically prepped to

within that desired range of surface roughness using a

standard abrasive particle (blasting particle) such as, for

example, grit, garnet or Zeolite. The problem 1identified by

Applicant 1s that remnants of blasting particles (abrasive

particles) can remain embedded 1in the atomic matrix of the

surface beiling prepped. These embedded particles can reduce

the adhesion of the subsequent coating and/or create local

p—

points of weakness leading to unpredictable failure.

Applicant has thus realized that this problem can be obviated
by wusing the c¢oating particle as the Dblasting particle

(abrasive particle). This ensures that no foreign particles

remaln after the prepping. If coating particles are embedded
into the atomic matrix of the surface being prepped, then this

has no deleterious effect since this particle would have been

_7....
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applied to the surface eventually in the subsequent coating
operation. Particles that do not adhere to the surface can be

reused or recycled for the subsequent coating stage.

ﬁ

[0024] In one embodiment, a coating particle of a slightly

different granularity (mesh size) or slightly different

composition can Dbe used to prep the surface prior to
application of the coating. For example, the coating

particles used for prepping may be larger 1n mesh size than

the coating particles used for coating. Using a larger
particle to prep the surface 1is advantageous as these larger

particles more closely resemble the larger grit-blast

particles that are traditionally used for surface prepplng.
Despite their larger mesh size, these larger coating particles
tend to become smaller 1n mesh size as they 1mplinge on the
surface and are themselves blasted by subsequently 1impinging

e

particles. A large proportion of the particles that fail to

F

adhere to the surface tend to be these particles of a reduced

slze., These reduced-size (non—-adhered) particles, however,

are 1deal for coating operations because coating particles

used for actually coating should have a smaller mesh size than

those wused for blasting. Accordingly, these reduced-size

particles can be recycled and reused, with optional filtering,

gr——

for subsequent coating of the prepped surface.

[0025] Main embodiments of the present invention will now be

==

described below, by way of example, with reference to the

attached drawings.

[0026] Coating—-Particle-Entrained Pulsed Waterjet

[0027] In one embodiment of this invention, a pulsed waterjet

apparatus 1s used to entrain coating particles 1into the

modulated water stream to prep the surface. Pulsed waterjet

technology has Dbeen developed by Applicant and has Dbeen



CA 02839093 2015-03-13

08912236CAL

disclosed in U.S. Patent 7,594,614 (Vijay et al.) entitled

ULTRASONIC WATERJET APPARATUS and in U.S. Patent No. 5,154,347

entitled ULTRASONICALLY GENERATED CAVITATING OR INTERRUPTED
J.

L]

T.

[0028] FIG. 1 depicts a pulsed waterjet system 100 having a

pulsed jet eductor nozzle and a coating particle supply unit.

In the particular example depicted in this figure, the pulsed

waterjet system 100 has an air i1inlet 102 for receiving

substantially clean, dry and oill-free air into the air lines
of the system, a control wvalve 104 (e.g. a 4-way, 5S-port
control valve or any other suitable valve), an 1solator valve

106, an air control line 108, a purge air line 110, a particle

| —

metering system 112, a particle feed line 114 and a pulsed jet
head (1.e. ultrasonic nozzle assembly) 120 for modulating the

waterjet to create a pulsed waterjet. The ultrasonilic nozzle

120 can be modified from any of the nozzles depicted in U.S.

Patent 7,594,014, for example. In addition, as shown

schematically in FIG. 1, the system includes a water pump 130

(or other pressure source) for supplyilng pressurized water

into the water inlet 127 of the nozzle 120. The system also
includes an ultrasonic generator 140 for generating an
ultrasonic drive signal for driving the transducer (1i.e.

causing the transducer and microtip to osclllate at the

desired freqguency).

[0029] FIG. 2 illustrates the nozzle 120 shown in FIG. 1 in

b

greater detail. As shown in this figure, the nozzle 120 has a
piezoelectric or magnetostrictive transducer connected to a
microtip 121 for modulating the waterjet. Pressurized water
is brought into the nozzle 120 at a water inlet 127. Coating
particles are injected or suctioned into the nozzle via an

angled particle 1inlet (suction port) 123. In the particular

configuration depicted in FIG. 2, the particle inlet (suction

port) 1s part of a cylindrical body 122 threaded onto the

_9_
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nozzle as an outer annular component surrounding the portion

P

of the nozzle housing the microtip. A mixing chamber 124 1s

P

provided downstream of the angled particle 1inlet (suction

port) to mix the particle with the modulated/pulsed waterjet

to create a pulsed slurry (i.e., the slurry consists of water

and the particles). The nozzle 120 also includes an outlet

tube 126 extending from the mixing chamber 124 through which

the modulated waterjet passes.

[0030] FIG. 3 presents another embodiment o©of a nozzle

assembly 120 that can be used with the pulsed waterjet system

100 1n order to entrain coating particles for performing

surface preparation operations. The nozzle 1s designed for

directing a particle-entrained modulated fluid stream at the

surface to be prepped. As shown in this figure, the nozzle

F

120 has a microtip 121, a pair of angled 1inlets (suction

ports) 123, a mixing chamber 124, and a water 1inlet 127, as

previously described. In addition, the nozzle of FIG. 3 has

an adapter (bell-shaped diverging section) 125 connected to

pr—

the downstream end of the mixing chamber. A tube 126 1s then

g

connected to the downstream end of the adapter 125. Changing

the sizes of the adapter (125) and the tube (126) will enable

—

to prep small and large parts, that 1s small or large areas of

substrates. The system therefore comprises a particle

delivery subsystem connected to the nozzle for delivering a

F

supply of coating particles 1nto the nozzle. In the example

setup presented 1in FIG. 1, this particle delivery subsystem

includes the air 1inlet, the isolator wvalve, the air control

line, the purge 1line, the hopper and supply lines of the

metering system, and the feed line. The system also includes

a control system for controlling the apparatus (i.e. system

100) . The control system in this particular example includes

ﬁ

the flow valve of the particle metering system. This control

_.lo...
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system can be manually operated or automated (1.e.

mlcroprocessor controlled).

[0031] Coating-Particle-Entrained Continuous Waterjet

[0032] In another embodiment of this invention, the waterjet

P

can be a continuous waterjet instead of a pulsed waterjet.

The continuous waterjet can be pressurized to very high

pressures to achleve the desired surface preparation effect.
The contlinuous waterjet can be generated using a standard
waterjet apparatus having no ultrasonic transducer or by
deactlivating the ultrasonic transducer 1n an ultrasonic

waterjet apparatus.

[0033] Coating-Particle-Entrained Pulsed Airjet

[0034] In another embodiment of this i1nvention, a pulsed

alrjet apparatus can be used to entrain a stream of coating

particles as abrasives (blasting particles) 1into the fluid

stream for prepping a surface.

[0035] FIG. 4 1s a schematic depiction of an airjet apparatus

200 for entrailning coating particles for generating a coating-
particle-entrained continuous or pulsed airjet or any other

low-temperature or high-temperature fluidjet. As depicted 1n

this figure, the airjet system 200 includes a compressor inlet

201 and a compressor 202 for pressurizing the apparatus. The

apparatus 200 1ncludes a reservolr (storage cylinder) 203 for
storing a volume of pressurized alr and also 1ncludes a

pressure regulator 204, an air valve 205, and an alr pressure

gage 206. The airjet apparatus 200 further includes a coating

particle hopper 207 for holding a supply of coating particles

208. A metering valve 209 1s provided for metering the

P
—

outflow of particles 1nto a feed line leading to a pulsed or

continuous nozzle 210. This pulsed or continuous nozzle

generates, respectively, a pulsed or continuous particle-

...11_
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P

entrained airjet 211 for prepping a surface of a component or

work plece 212. This work plece may be held in a jig, clamp,

holding device or work piece support 213 as shown by way of
example 1n this figure. The alrjet system may optionally

include a rotating device 214 to rotate the work piece.

[0036] As will be appreciated by those of ordinary skill in

the art, the compressor 202 and reservoir 203 together

constitute an example of a pressure source, as the term 1is

used 1n the present specification, for pressurizing the fluid

P

stream. As will also be appreciated by those of ordinary

skill in the art, the coating particle hopper 207, the feed

line 1leading from the hopper 207 to the nozzle 210, and

metering valve together constitute an example of a particle

delivery subsystem, as the term 1s wused 1in the present

)

specification, for delivering a supply of coating particles

into the nozzle. A computer control system may be provided to

F

control the operation of the ailrjet apparatus.

[0037] FIG. O 1s a schematic depiction of a Laval
(converging-diverging) nozzle for generating a coating-

partlicle-entrained continuous or pulsed airjet. In a

preferred embodliment of the airjet system 200, the nozzle 210

1s a Laval nozzle having a converging section followed by a

dliverging section as shown in the figure. The Laval nozzle,

F

which was developed in 1897 by Swedish inventor Gustaf de

Laval, 1s already known 1in the art, but <can be used

advantageously 1n the airjet apparatus. Seé, e.g. “Machining

of Solid Materials by High Speed Airjet” by R. Kobayashi, Y.

Fukunishi & T. Ishikawa published 1n Jet Cutting Technology

(BHR Group; D Saunders, Editor) as Proceedings of the 10

International Symposium (Amsterdam, The Netherlands, 31

October - 2 November 1990). As will be appreciated by those

of ordinary skill in the art of fluid mechanics, the Laval

nozzle may have either conical or bell-shaped sections.

_12_
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[0038] As further depicted 1in FIG. 5, for a pulsed airjet,

the airjet system 200 includes an oscillating magnetostrictive

or plezoelectric transducer with a microtip 220 (akin the one

described and 1llustrated above 1n relation to the force

pulsed waterjet apparatus) for generating a pulsed airjet.
This ultrasonic transducer with microtip 220 is located inside
the nozzle 210 as shown 1n FIG. 5, with the microtip extending

into the converging section of the Laval nozzle. A particle

inlet 223 1s preferably disposed downstream of the microtip

220 .

[0039] Flow characteristics can be modulated by wvarying key

parameters such as the diameter of the air inlet, diameter of

the throat (dy), diameter of the exit orifice (d.), and the
angles ©; and ©;. These are all important parameters to
generate a highly coherent and high-speed coating-particle-

entrained contilnuous or pulsed airjet. Since the density of

alr 1s quite low, the operating pressures will be of the order

of 1,000 psi (6.9 MPa).

[0040] Coating-Particle-Entrained Continuous Airjet
[0041] In another embodiment of this invention, the airjet
can be a continuous airjet 1instead of a pulsed airjet. The

contlnuous ailrjet can be pressurized to achieve the desired

surface preparation effect. The contlinuous ailirjet can be
generated using a standard airjet apparatus having no
ultrasonic transducer or by deactivating the ultrasonic

transducer 1n an ultrasonic airjet apparatus.

[0042] To summarize, in each of the four embodiments

described above, the same coating particles that are to be

subsequently used for coating the surface are also used as the

blasting particles (abrasive particles) for first prepping the

surface. The coating particles are entrained into the fluid

_13_
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stream, be 1t water or air, continuous or pulsed. The

apparatus 1s designed so that the coating particles are

preferably drawn into the nozzle downstream of the microtip

connected to the forward end of the ultrasonic transducer to

thereby avoid wearing the microtip.

[0043] FIG. © 1s a schematic depiction of a high-velocity

oxy-fuel (HVOF) apparatus 300 used for an HVOF spray process.

This apparatus directs coating particles at the surface in a

first mode of operation with no combustion (a surface-prepping

mode) and then delivers the same coating particles, albeit

melted or liquefied by the heat, in a second mode of operation

with combustion (coating mode).

[0044] As depicted 1in FIG. 6, this HVOF apparatus 300 has

oxygen and fuel 1inlets 301, 302 that deliver oxygen and fuel,

respectively, to a combustion chamber 304 for stoichiometric

F

compbustion of the fuel in the presence of the oxygen. This

combustion generates the heat necessary to melt or liquefy the

coating particles. The apparatus 300 includes a coating

particle powder and carrier gas inlet 306 for injecting
coatling particles (typically in powder form). These coating

particles are carried by a carrier gas (fluid stream). The

coating particles and carrier gas are injected into the nozzle

308 via a powder feed port 310. The nozzle 308 also includes

combustion gas feed ports 312. The coating particle powder

and gas feed ports enable the powder to mix with the hot

gases, SO0 as to melt or liquefy the coating particle powder.

The nozzle 1ncludes an outlet passage 314 through which the

fluid-entrained coating particles are expelled. The HVOF

apparatus 300 1ncludes cooling passages 316 for heat transfer.

These cooling passages 316 may be placed around the combustion

chamber 304 and/or around the outlet passage 314.

_14_
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[0045] For example, 1n the HVOF apparatus illustrated in FIG.
6, one can 1nject coating particles (larger size as the
surface finish requires grit-blasted specs) in the powder

inlet and carrier gas stage without combustion to prep the

surface to be coated. This is similar to the airjet described

above. After the surface 1is prepped, one can then inject

coating particles into the fluid stream and initiate

compustion to generate a high-temperature flame jet to coat

H

the component. Therefore, the same system can be used for

prepping and coating. This eliminates the conventional grit-
plasting system, disposal of the grit-blasted waste (metal
particles and grit particles), energy consumption and also the

cleaning process that 1is wusually necessary to clean the

surface prior to coating, which contributes to the abatement

of pollution. Furthermore, the coating particles used as

blasting particles will gradually become smaller in size due

to 1mpact on the surface and eventually can be used for

Jr—

coating the surface. Therefore, an additional advantage is,

in effect, there is no loss of particles. As these particles
are qulte expensive, a considerable cost savings can be
achieved. While an HVOF apparatus is described, the principle

ﬁ

of using the same coating particle for both prepping and

coating may be used not only in HVOF, but also in any other
thermal spray process, or by analogy with plasma spray or cold
spray. For plasma spray, coating particles are used to prep
the surface without ionization and then the same coating

particles are used to <coat the ©prepped surface with

ionization. Similarly, for cold spray, the surface is prepped

using coating particles at one velocity and then the same

coating particles are used to coat the prepped surface at

another velocity.

[0046] The embodiments of the invention described above are

intended to be exemplary only. As wi1ill Dbe appreciated by

_15_
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.

those of ordinary skill in the art, to whom this specification

is addressed, many obvious wvariations, modifications, and
refinements can be made to the embodiments presented hereiln

wlthout departing from the scope of the 1nvention. The scope

of the exclusive right sought by the applicant 1s therefore

intended to be limited solely by the appended claims.

~-16-
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CLAIMS:

1. A method of using a pulsed liquid Jjet for prepping a

surface of a work piece using coating particles and then

coating the surface, the method comprising:

prepping the surface using the pulsed liquid Jet and

entrained coating particles so that a prepped

surface has a desired surface roughness to promote

subsequent coating of the prepped surface;

coating the prepped surface using recycled non-adhered

coating particles entrained in the pulsed liquid

jet;

recycling non-adhered coating particles that are smaller

in size than the coating particles used to prep the

surface;

switching, using a computer control system, to a coating
mode in which the non-adhered coating particles are
entrained in the pulsed liquid Jjet to coat the

prepped surface; and

controlling a flow rate of the coating particles

entering a nozzle using the computer control system.

2. The method as claimed in claim 1 wherein the pulsed

liquid jet used for prepping the surface has a first

velocity different than a second velocity of the liguid

pulsed jet used for coating.

3. The method as claimed 1n claim 1 or claim 2 further

comprising driving a rotating device for rotating the

work pliece mounted to the rotating device.

4. A pulsed liquid jet system for prepping and coating a

surface of a work piece, the system comprisliy.

-17 -
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a nozzle comprising an ultrasonic transducer for

generating a pulsed liquid jet;

a particle delivery subsystem for entraining coating

particles 1into the nozzle and for directing the
pulsed liquid jet and the coating particles at the

surface to be prepped to provide a prepped surface

having a desired surface roughness to promote

subsequent coating of the prepped surface; and

wherein the particle delivery subsystem comprises a
computer control system to switch to a coating mode
in which recycled non-adhered coating particles are
entrained 1n the pulsed 1liquid Jet to coat the

prepped surface, wherein the computer control system

is further configured to control a flow rate of the

coating particles entering the nozzle.

The system as claimed in claim 4 wherein the pulsed

liguid jet used for prepping the surface has a first
velocity different than a second veloclty of the liguid

pulsed jet used for coating.
The system as claimed in claim 4 or claim 3 further

comprising a rotating device for rotating the work piece

mounted to the rotating device.

.._18_
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