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Decoating With High-Pressure Waterjets
Byv: E. Hay Tanner, President & CECY, United Technologies Corporation, Waterjet Systems, Ine.

he current market for robotic waterjet systems 15 dominated by abrasive cutting tools, with annual worldwide

revenues of more than $300 million and an annual growth rate of 20%. Today. waterjet is used to cut evervthing
from diapers to frozen foods! However, waterjet decoaring systems represent less than 5% of that market, with
applications primarily in the acrospace and automotive industries

Both cutting and decoating systems include similar components, such
as o high-pressure water pump and o robotic manipulator for precise
control of the waterjet nozzle. But right about there, the similarities end

|'-;-._';|||-|,' I||q.' :1:','-|'r||.|.':1l:i-.l1'|~\. are so different

First, a waterjet cutting stream 15 good if it"s so thin it can’t be seen.
]

But a decoating stream 15 good only oF i1 looks like vour bathroom shower!

Second. 4 .;lil:rl:ing svslem 15 designed o “shice and dice,  but a

decoating system is designed 1o “peel and pamper.’

continued on page 1 Typical Decoating Stream

Bullet Resistant Glass

By: Paul Mulloy, Sales Engineer,
Vulean Waterjet Cutting Services

'l i was time to install the specially
construocted bullet resistant glass panels
ini their frames ot the new Milwaokee
County Prison, Milwaukee, Wisconsin
But, due to last minute design changes, the
glass windows were too large for the
existing frames, The glass contractor
scrambled to find a solution—fusi

The bullet resistant glass is aciually

comprised of five separale layers: U250 a

These "V shapes were cut from the five tiered bullel resistani

5 I 1 L
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Decoating With High-Pressure Waterjets, s p

Current applications for B
robiotic decoating svstems e
include:

e

{ 1) Stripping thermal
barrier coatings from
turbine engine parts.

2) Sinppang paint from
aircraft fuselages,
radomes, Maps and
other airframe pars,

Remaoving Top Layver OF
Aircralt Paint

(3) Stripping foulants and
paint from large ships,
barges and other marine vessels.

A cost-effective and durable decoating system must have a flexible.
heavy-duty robot._ flexible enough to reach all surfaces of complex parts,
vet strong enough to work all day, with unfailing precision, agninst o
constant backthrust from the high-pressure stream. To understand the role
and importance of the robot in these systems, imagine moving a | 00-
pound weight around with one arm...straight out...all day...then keeping
the weight exactly 1/2-inch from a part that costs as much as a Ferrari!
Oinlv @ robot s craey enough o try thai!!

But that"s the primary
purpose of woday’s indusirial
robots, 1sn't 7 They do things
we're 100 sane 1o iy or oo
weak 1o do, They perform
complex. repetitive tasks with
unfailing strengih, precision and
durability.

When we first sprayed water
in 1978, as part of United
Technologies® USBI Company
it was a manual process. Using
hand-held wands, we stripped
insulation from Space Shuttle Solid Rocket Booster segments after their
splashdown and retrieval. By 1987, we were robotically spraying water
and applying coatings on booster Might hardware, using the largest gantry
robots in the world.

Manually Decoating A Space Shuttle
Motor Segment

In 1992, United Technologies spun of T Waterjet Systems, Inc, o
| develop and market robotic decoating systems for other aerospace and
| commercial applications,

The first time we told a commercial engine refurbisher that we could
remove their toughest plasma-spraved je1 engine coating with a 55,000 psi

continued on page 4



Pushcart Available From
Flow International

he new Pusheart, available from

Flow International Corporation,
meels the needs of customers secking a
portable ultrahigh-pressure waterjet
cleaning system for factory cleaning
applications. Compact in size, vet
powerful in performance, the Pushcart
pressurizes water to 40,000 psi and
generates .5 gallon per minute.
Applications include removing paint,
rust, scale and other coatings in factory
cleaning and equipment maintenance
pperations,

The Pushcart is fully self-contained and
includes a propane-powered ultrahigh-
pressure pump, an A-3000 hand-held
cleaning tool and 50 feet of hose. The
pump comes mounted on a cart for easy
mobility and fits through a standard size
door,

For more information, contact Flow
International Corporation, P.O. Box
97040, Kent, Washington, 98064-9740,
phone: (B0O0M46-3569, fax:
{206)813-3285.

Happy Holidays
and Best Wishes
for a Healthy and
Prosperous New
Year from the
WJTA Officers,
Board of
Directors,
and Staff

Butterworth Introduces New High Pressure

Sewer Cleaner, Ultralite Rotary Jet

1450 Sewer Sweep

utterworth Jetting Systems Ine. has introduced the 104 8C Sewer

Sweep, a powerful new sewer cleaner built for simple, safe one-man
operation for all types of drain and sewer cleaning problems. The Sewer
Cleaner is also designed for cleaning pipes from 2" to 36" in diameter
using & maximum pressure of 4,000 psi with a flow rate of 27.8 gpm. The
maximum flow rate is 58.8 gpm at a pressure of 1,850 psi.

The heart of the Sewer Cleaner is Butterworth’s 75 hp T-275L pump
which features a solid block fluid end and forged alloy steel crankshafi.
Valves and valve seats are stainless sieel and the plungers are chrome
plated stainless for the L™ fluid end design. The packing is spring loaded
and water lubricated while the power end uses a combined splash gravity
lubrication system.

Other standard features of the Sewer Cleaner are a John Deere diesel
cngine, a 730 gallon water tank and an articulating hydraulic hose reel
with an 800 foot capacity. Six hundred feet of 578" hose rated 1o 4,000 psi
working pressure, a 20 gallon hydraulic reservoir for hose reel operation
and a conveniently mounted control panel located at the rear of a heavy
duty, reinforced skid are also included. The remote PTO control lever is
positioned adjacent to the control panel for maximum operator
CONYENIEnce.

The Ultralite Rotary Jet, a new compact, hghtweight rotating nozzle
fior 10,000, 15,000 and 20,000 psi water jetting, provides a superh
cleaning pattern with its inline flow and self-propelled swivel. The
Ultralite Rotary Jet weighs only two pounds and Teatures minimal waler
leakage, long seal life and ease of mamienance

The two tapered tungsten carbide nazzle inserts allow for broader
cleaning, deeper penetration and faster job completion. The ulira light
design reduces operator Tatigue and the uniqm: CONSIFUCTIGN CNSures
minimal pressure and flow loss.

continued on page &



Decoating With High-Pressure Waterjets, o pa::

stream of water, their response
wis something like: “You want
to o wefnad to my paris?”

Meedless 1o say, we had
soime frouble getting high-
pressure waterjet within ten
miiles of the first 51060,000 jet
engine part! Bul, today, it's
more a question of when can the
system be installed and should
w be one or two inches away!

We now have a markeiahle
product line for decoating and
depainting jet engine parts,
pircrafi fuselages and airframe
parts, and ships and other marine

% I."'h'“.'l'h:

Cur Engine ARMS™
Decoating System uses 35, 000-
psi walerjel 1o strip tough
codatings from jet engine paris
The waterjet process replaces
four traditional decoating
methods: grit blasting, grinding,
machining and chemical soak

Decoating A Turbine Engine Liner

The svstem includes a heavy-duty 6-axis pedestal robot that had
previously been used primarily for assembly-line welding. Parts are
fixtured on a slow-rotating or indexable turniable adding a seventh axis of
coordinating motion,

It alzo includes a water
reclamation system that filters the
process water and recycles it back
to the pump, With today’s
environmental concemns, a closed-
loop system thal uses pure water,
contains all effluent, and revses the
same water caplures the
imagination. (1 know it captured
mine when my engineers first told
me whiat they were planning.)

Water Reclamation Sysiem

By mounting the same pedestal robot on a linear track and using a
water pump with lower pressure and higher flow rate, the Engine ARMS™
becomes a Component ARMS™ Depainting Svstem. On the track, the
rebot can depaint larger objects such as wing flaps, or even small vehicles
such as Army Humwvees,

continwed on page 11

New Tools Available
From StoneAge

ew tools for a variety of water

jetting operations are available from
StoncAge Waterjet Engineering of
Durango, Colorado.

The FB Swivel, o heavy duty rotary
union for concrete demolition, is rated
for 20,000 psi and up to 60 gpm. The
FB Swivel is big and strong for tough
jobs, An optional hydraulic drive and
mounting hardware are also available.

The SP Positioner 15 an alternative to
the standard Unidex Positioner For
StoneAge lancing machine svstems
Designed for working on slabs when
moving befween many tube bundles, the
5P Positioner is self-suppaorting on {oar
large wheels

e SG=Adr is 4 versatile and
economical powered swivel package
available in 10,000 and 20,000 psi
working pressures with flow rates up to
100 gpm. The SG=-Adr includes rugeed
airmoter and gearbox combinabions with
a wide range of available speeds and
works great in floor cleaners, bundle
blasters, and spray booths

The RS-20K air powered ool is for
lightweight, manual blasting. It has a
built-in dump and single trigger control
MNow offered in a 20,000 psi version for
mcreased cleaning power, The RS-20K
is especially suited for low flow
applications {less than 4 gpm) and has
been used in paint stripping, ashestos
remediation and coatings removal.

For additional information, contact
StoneAge Waterjet Engincering,
54 Girard Street, Durango, CO 81301,
phone: (303)259-2869, fax:

{303)259-2868.



NLB Water-Jets Remove Metal Burrs, Deflash Plastic Parts
W:Lrur-p:t systems from Mational Liquid Blasting Corp. (NLB) | . i |
i

are helping manufacturers reduce scrap, downtime and
warranty claims by gquickly and effectively removing the burrs that
cuuse them. Throughputs of 250 parts per hour are commaon,
depending on part configuration and operating conditions

Deburring is essential to product quality, since the burrs left on
machined components by boring. grinding, honing, and other
operations can hamper assembly and cause scoring or system
damage if they break loose and travel through the system. Manual
deburring is labor intensive and often inconsistent while methods
using abrasives, steel shot or other media can leave residue which
can also cause system problems. 1
NLB Water-Jet Svstems Hemove Burrs

MILB high-pressure water-jet cleanimne svstems debirr and remove - .
LB high-press: . s . Quickly And Clearly.

chips quickly, precisely and cleanly, using nothing but water
Patented, rotating SPIN JET® units direct water exactly where it is needed, at the proper flow and pressure 1o remove
ihe burrs and blast out the chips. NLB systems can even clean the entire part surface at the same time

I an N1LB deburring system, parts can be loaded manually or automatically (e.g., pick-and-place robot, dial index
of pallet transfer). An engine component manufacturer, for example, robotically loads a seven-station NLB system 1o
deburr a serics of bores and threaded surfaces. Fixed probes and rotating SPIN JETs deliver the high-pressure water
Typical water pressures for deburring are 3,000 to 13,000 psi, and typical systems require horsepower ranges from 13

o 500 hp
- L continued on page 12

“A Premium Waterjet Abrasive
Engineered and Tailored For Your Job"

* Warehousing Throughout the United States
* Abrasives for Stationary and Portable Equipment
» All Waterjet Sizes Available

—t A

For Information On Sharpjet Products Call:

1-800-875-0776




Butterworth Introduces New
High Pressure Sewer Cleaner,
Ultralite Rotary Jet, from page 3

The standard Uliralite Rotary Jet is
designed for 10K, 15K or 20K psi with
flow rates that include 11 gpm an 10,000
psi, 8 gpm at 15,000 psi and 6 gpm at
20,000 psi.

The Ultralite Rotary Jei features a
stainless steel rotating head, anodized
aluminum rotor housing, aluminum
bronze body and radial and thrust hall
bearings. The nozzle is equipped with a
centrifugal speed limiter and rotates a
approximaiely 1,500 fo 2,500 rpm,

I.T:—*-:z:‘

Ultralite Rotary Jet

Laser-like water jets deliver power for
controlled, uniform cleaning or milling
of concrete, rusty sieel or other hard 1o
clean surfaces. The Ultralite Rotary Jet
is adaptable for all guns and for *fixed in
place™ installations.

For more information, contact
Bunerworth Jetting Systems Inc., 3721
Lapas Drive, P.0O. Box 230312, Houston,
Texas 77223-0312, phone:
(B00)231-3628, fax: (713)643-1514.

CORRECTION

In the Phillips Machining and Repair
Service advertisement that appeared in the
September 1994 issue of Jef News, o
reference to HP tubing lists an incormect
tubing size. HP tubing available from
Phillips Machining includes 1/4, 3/8 and
16, Cur apologies for the crror,

For additional information recarding
Phillips Machining and Repair Service
prototype work, custom machining and
designing, contact Joe Phillips a1 28624 2Tk
Place South, Federal Way, Washingion
98003, phone: (206)839-2582, fax;
(206704 1-6893.

Member News

ASME Honors Thomas Kim, Jim Surjaatmadja

homas J. Kim, Ph.D., of Wakefield, Rhode Island, and Jim B,

Surjaatmadja, Ph.D., P.E., of Duncan, Oklahoma, have each been
named Fellows of the American Society of Mechanical Engineers
(ASME). The Fellow grade is conferred upon an ASME member with at
least ten years of active engincering practice who has made significant
contributions to the field.

Dr. Thomas 1. Kim is dean of the College of Engineering at the
University of Rhode Island, Kingston, Rhode [sland. A career
engineering educator, Dr, Kim has taught ot Villanova and the
Uiniversity of Rhode Island, where he has risen steadily 10 associate
professor, professor, depariment chairman, and, in 1991, dean of the
College of Engineering.

Dr. lim B. Surjaastmadja is the principal engineer for Halliburton
Energy Services, Duncan, Oklahoma. Educated in Indonesia and the
United States, Dr, Surjaaimadja has provided mnovative solutions to
many important oilfield serving problems, His 17 patents cover a range
of topics from laboratory instrumentation and high-pressure pump valves
to computer hardware and software for efficient data handling.

Dr. Kim and Dr. Surjaatmadja are members of the Water Jet
Technology Association, D, Kim also serves on the WITA Board of
Directors. Congratulations, gentlemen, on your achievement!

Robert Frankish Joins Blast Technology

Robert C. Frankish was recently named sales manager for Blast
Technology, Inc., North Rovalton, Ohio, Mr. Frankish is responsible for
all sales and marketing of high pressure water jetting products offered by
the Cleveland-based firm.

Mr. Frankish joins Blast Technology after spending over 20 years
with American Water Blaster and three years with Butterworth Jetting
Systems.

Blast Technology rents and distributes high pressure water jetting
equipment throughout the Midwest and Eastern United States.

Mike Woodward Joins Butterworth

Mike Woodward, Ph.D)., recently joined Butterworth Jetting
Systems as a regional sales manager. Dr. Woodward is responsible for

continued on page 9



PHILLIPS

MACHINING & REPAIR SERVICE

28624 27th Place South
Federal Way, WA 98003 USA
Telephone: (206)839-2582
Fax: (206)941-6893

24 hours a day — 7 days a week

Prototype Work — Custom Machining — Designing —
Confidential Free Estimates - References

We specialize in UHPW Components. We make nozzles - fittings - parts on hand. Most cases next day
delivery. We can work from sketches, prints or sample parts. No job too small or too large. When you
need fast, accurate, dependable service you can count on, call or fax — PHILLIPS, "the service compan

We understand downtime as well as on time - every time!
You've tried the rest, now call the BEST and ask for Joe Phillips.

Thank you.

Catalogs Available

WE ALSO HANDLE HP Tubing (1/4 - 3/8 - 9/16) — HP Fittings —
Tees — Elbows — 4 Way Tee — Hand Valves — Gland Nuts — Collars —
Coning Tools = Pin Gage Sets from .003"-.250" sold as individual pieces or
in sets. Antiseize compounds gold, silver and blue. Antiseize for nuclear
work. Pure nickel antiseize for extreme temperatures 2600°F - 65°F.



Tube Bending Equipment Available From
Autoclave Engineers

An;'unl.pll;'rl; lime of nube fnhr]u:u.ting
equipment designed to produce a
high quality bend on a tight center line
radius is available from Auloclave
Engincers. This equipment wses il
rodary drow bending method of tulbse
fabricating 1o ensure accurate bend
locations and angles.

Autoclave Engineers’ tube bending
cquipment features o three piece family of
tools {clamp, shide and radius block) 1o
repeatedly achieve tight tolerances with
no tube wrinkling and flattening of less
than 5%, The tube benders will facilitale 3
0.D. tube sizes up 10 1-1/2" in o variety of |55

Autoctave Engineers Tube
Fabricating Equipment

tube materinls and thicknesses.

The complete line of tube fabricating
equipment includes manually operated models, hydraulically operated
models with presetable angles, complete tool kits and a carrying case for
manual benders. In addition, there are units designed for production
beading, Moring and squaring-deburring of tubing.

Autoclave Engineers Fluid Component Division markets valves, fittings
and tuhing, liquid pumps, gas boosters and air amplifiers, and instrument
maniTold valves,

For more information, contact Autoclave Engineers Group, 2930 West
22nd Street, Box 5051, Erie, PA 16512, phone: (314)838-5700. fax:
(B14)838-5811.

Five-Axes Waterjet System Available From
Flow International

low International Corporation now has available the AF-5800, a five-

axes, ulirahigh-pressure waterjet system. Available for less than
$300,000, the AF-5800 cuts three-dimensional shapes from metallic and
non-metallic materials.

Designed for high- and low-volume applications, the AF-5800 cuts
speeds of up to 400 inches per minute and to sccuracy of £,005 inch. The 5
feet by & feet by 2 feet work envelope easily accommodates lorge pieces of
maierial. The AF-3800 comes integrated with a menu-driven Allen Bradley
O/Series CHO controller Tor ease of use and enhanced performance.

An optional enclosure keeps the area surrounding the AF-5800 ¢lean of
over spray,  The enclosure minimizes noise and enables the operator to
observe cutting operations through a window,

Manufacturers and job shops may purchase the AF-5800 as a two-axes X-
¥ machine tool and upgrade 1o a five-axes system o1 a later date. The ﬁw_:u
axes conversion kit installs easily, allowing users to perform the upgrade in-
house

For more information, contact Flow Intemational Corporation, 23500 &4th
Avenue South, Kent, Washington 980312, phone: (S(0H446-356Y or
(20618 13-3364

Bullet Resistant (Glass, fom page |

glass with stainless steel mesh imbedded
in i, three stripz of polvearbonate that
together total 0, 304" and a final sheet of
0.125" plass, All are solidly bonded
together. The manufacturer could have
refabricated the custom laminated pieces
to the new size, but the lead time of six o
eight weeks was unacceptable.

After exploring traditional methods of
cutting these unusual glass pieces, the
contractor opled to utilize Vulcan
Waterjet Cutting Services. His choice
wis based on time, cost and the quality of
the end result

The abrasive waterjet’s high speed
erosion process cut cleanly through all
five layers of the laminated bullet
resistant glass at the rate of ten inches per
minuie, The total cost of reworkimge all
the windows on the walerjet was
significantly less than the price of two
diamond tipped saw blades that would
have been consumed during a more
traditional cutting procedure, Since the

| waterjet’s cool erosion creates no heat, no

induced stress or distortion, no hawrline
cracks and no burrs, there was no
additional finishing required on the
material’s edges.

“The turnarcund time was even more
phenomenal than the quality of the
finished pieces.” a relieved glass
contractor was overheard remarking at
the job site, “We called Vulcan Waterjet
on Tuesday mormning with this problem,
and they delivered the downsized
windows 1o us Wednesday alternoon!™

Yulean Waterjet Cutting Services was
ereated to provide a broad range of
customers the advanced technology of
high speed abrasive cutting. Advantages
of the waterjel include prototype to
production with no tooling, full CNC
capability, no thermal deformation,
multidirectional cutting and
environmentally sound kerf and water
recovery. To demonstrate these unigue
capabilities, Vulcan provides free sample
cuts. For more mformation, call Yulcan
Waterjet Cutting Services, (B00)932-
5323 or (414)645-2040.



Jetting Systems Ships Radiation
Decontamination Unit

cthing Systems
J and Accessores,
Inc., of Houston,
Texas, recently
shipped its second
pumping package to
Westinghouse
Hanford Co. in
Richland,
Washington. The
units are to be used al

a Department of
Energy site for
decontmminating radiosciive equipment,

The pumping systems may have the most sophisticated
instrumentation packages ever installed on a water jetting unit. A variable
frequency drive permits the operator to “dial in"” the desired flow (from 0-
50 gallons per minute). Signals from transducers and a trbine meter
permit the operator 1o monitor inlet water lemperature and pressure as
well as discharge pressure, water temperature, flow rate and total flow.
'he equipment was also fumnished with connections to permit total
operation and monitoring from a remote location,

Jetting Systems and Accessories, Inc., specializes in custom waler
jetting packages and accessories. For more information, contact J5A,
10110 Hardison Lane, Houston, Texas, phone: (713)939-00135, fax
(713)939-7326

Mike Woodard Joins
Bu tte r“"ﬂﬂl'lq fromn page b

Butterworth pump and Ligua Blaster
sales for the Western Linited States,
Central and South America, Australia,
Mew Zealand, Japan, Howan and Alaska

Previously emploved by American
Woater Blaster and .-"lu.||,.|.-|[']} ne,
Woodward brings his extensive
knowledge of mechanical engimeering
and, in particular, water jetting pumip
design, to assist in developing new waler

Jetting products for Butterworth.

Woodward was one of the founding

| members and board members of the

Water Jet Technology Association in
1985 and one of the original comminies
members who helped 1o develop the
safely recommendations and procedures
fior the water jetting industry.

Flow Names Dick LeBlanc
Vice President, Sales

Dick LeBlanc has been named vice
president, domestic sales of Flow
International's waterjet material
separation division, LeBlanc wall
manage Flow's sales nctivities Trom the
company's Detroit focility

LeBlanc possesses exlensive
experience in marketing tumkey waterjet
cutting systems (o automobile and
aerospace manwfacturers and their
suppliers,

Prioo o qoeneng Flow, LeBlane worked
for ASI Robatics, Detqoil ."|-1IL|I||.'L’I||. |
manufacturer of motion conirol sysiems
and an inegrator of Flow waterjel
cquipment. Lellanc was also o sules
manager for Duramation, Inc., Oak Park,
Michigan, where he was responsible o
direct sales in the Midwest darea and
managing the company's domestic sales
team, and a sales engineer at MPT
Drives, Inc.



Autoclave Engineers and Hughes Aircraft Announce Agreement

A utoclave Engineers, Inc, and Hughes Aireraft Company, 2

subsidiary of (GM Hughes Electronics Corporation (GMHE), have signed
on exclusive worldwide license and fechnical suppor agreement to
commercialize sysiems for cleaning manufactured pans. The svstems, which
do not degrode the environment, utilize super-critical Muid technology
developed by both companies, They offer a safe alternative 1o traditional
chloroluorocarbons (CFCs) and other chlorinated solvent based cleaning
svstems which are harmiful to the environment. Globally, the Montreal
Protocol and the LLS. Clean Water and Air Act call for replacement of the
chlorinated cleaning systems by the end of 1995,

e Autoclave Engineers Group, an operating unit of Autoclave Engineers,
Inc., through its EnviroPro Technologies® business segment will design,
manufaciure, marketl and service the systems worldwide. Hughes will assist
with the commercialization efforts in the areas of customer support, cleaning
chemistry, process technology, and equipment design,

Super-critical fMuid cleaning is an ideal process for cleaning precision manufactured parts using non-toxic carbon dioxide
as the cleaning agent. The EnviroPro® System can remove organic and inorganic contaminants from a wide range of
surface materials. The system provides a number of process, environmental and cost advantages over CFCs and other
chlonnated solvents.

GMHE is a glohal company engaged in the design, manufacture and marketing of advanced electronic systems. GMHE
spoecializes in defense electronics, automotive electronics, ielecommunications and space, and commercial lechnologics.

Autoclave Engineers, Inc,, headquartered in Erie, Pennsylvania, with subsidiaries in Erie; Yorba Linda, California: and
Mogent, France, is o recognized leader in providing high quality precision flow control products and systems to the
semiconductor, chemical, petrochemical and related industrial process markets worldwide.

Autoclsve Engineers Enviropra® Sysiem

Newly Revised Recommended Practices Now Available
The new Aecommended
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Decoating With High-
Pressure Waterjets, ...

jgh Pressure Equipmen

alop detailing
wies, fitings,

g
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Component Depainting Sysiem

The Aircraft ARMS™ Depainting
System is the world's largest mobile
robot. It includes a -axis manipulator
that can reach over 115 head and under its

base. The manipulator is positioned by o High Pressure

2 1-foat arm on a 30-foot vertical Eguipment Company
eolumn...all transported on an automatic Linden Avenue - Erie, B 14] &
guided vehicle, The system uses pure i el i oyt i
water in a closed-loop process that will
replace traditional toxic chemicals and

labor-iniensive sanding processes, —

Recently, we demonstrated a Ship ARMS™ Depainting System. [t includes a 6-axis robotic manipulator on a
stundard 5-axis teleoperated 1if. [t not only sirips multilayered marine pamt, but also captures the efffuent at the
nozzle. The paint particles are filtered out and the process water is reused!

. Tl
While these products would not be possible without robotics, they )

waild only be fancy—and expensive—"blasting” machines without o high- ¢
tech nozzle. For precision decoating. the nozzle must distribute the waterjet '
energy evenly across the surface to be decoated. That's “where the rubber
micets the road,” 50 to speak. We've developed a proprietary compuler
program to design what we call “Even-Energy ™" nozzles.

With these nozzles, we can use a precise single-pass decoating process,
rather than multiple passes, to remove al! the coating. We can also rework
any area that might not clean up, such as small hot spots in an engine
combustor limer. 1 he -\-ill|_;|L"||..|-\--\- process 15 also weal for decont g
sy mimelric 1|':'|i|_-|_|;;._ such as |1q_'||-.._'.|pl|;r O CHT ||-:||.|1.i||_.:',~\. or aircrall radomes:
for these, a |;|_r!1|_- number of coordinated 7T-axis mohions must be used 1o
assure that the waterjet nozzle tracks the complex geometry of the pan.

While we've proved that the technology works, most buyers have (o
justify a system based on return on investment, or payback, calculations
With more than two years of B&D and field wse, our data shoow's that an ' |
Engine ARMS™ can decoat parts an average of 86% faster than [ T i
conventional methods., some parts wp 1o 97% faster! An engine system,
operated one shift and decoating only 10 parts a day in a 3530-per-hour shop,
will pay for iiself in about 12 months. continued on page 15

Alrcraft Depainting System



NLB Water-Jets Remove Metal Burrs,
Deflash Plastic Parts, fom page s

PMastic pans for everything from automaobiles to computer circuits have
sommething in commuon—remaving the flash, or excess material, that
resilts from the injection molding process. Increasingly, molders are
finding that high-pressure water-jet cabinets from NLB deflash parts
cleanhy, quickly and cost-effectively.

High-1"ressure Water-Jets Deflash 100,000 Parts Daily

.-,-I'"&_

. After Water-Jet Defashing

i Mhotos al TOx msagnbiication )

An automotive components manufacturer, for example, deflashes
100,000 parts per day in three cabinets powered by a single NLB pump.
High-pressure water { 3,000 to 10,000 psi), directed through precision
nozzles, consistently trims the flash from two critical surfaces. The half-
inch-diameter parts are oricnted after entering a cabinet, then are
defashed and discharged mto a chute. Water is retained, filtered and
recirculated in a ¢losed-loop system

Waterblasting offers several advantages for deflashing applications.
Media blasting can trap media on the parts, requiring additional cleaning.
The media can also plug small holes in the parts. Waterblasting, however.
thoroughly cleans in just one operation. NLB deflashing systems can save
thousands of dollars annually in secondary cleaning and warranty claims.

NLB manufactures a full line of quality water-jetting systems for many
uses, including parts cleaning, deburring. tank cleaning, descaling. paimnt
removal, surface preparation, concrete demolition, conerete and pipe
cutting and more. For more information, contact NLB Corp., 29830 Beck
Road. Wixom, M1 48393-2824, phone: (BIN624-3553, tax:

(K062 4-0008

Abstracts Due
Now For 8th
American
Water Jet
Conference

Anllmn who wish to present
papers al the Bih American
Water Jet Conlerence should
submit abstracts immediately 1o
ensure consideration f"|.|||1-:'|:l|.__"ll the
deadline date for abstract
submission has passed, abstracts
will be accepted through December
30, 1994,

l'o submil an abstractis), please
complete the Abstract Submission
Form on page 14 of this isswe and
forward to the attention of the
Conference Coordinator at the
Water Jet Technology Association.

University of Rhode
Island Receives Best
Technical Paper Award

paper presented by the researchers

at the Waterjet Rescarch Laboraton
of the University of Rhode 1sland was
selected as the best iechmical paper at the
| Zth International Confierence on Jet
Cutting Technology held at Rouen,
France on Cetober 24-27, 1994, The
paper, “Development of a Parameter
Prediction Model for Abrasive Waterjet
Furning” was coauthored by D, Jay
Zeng of Ingersoll-Rand; Samoel Wa of
Agua-Dyvne, Ing., and Dr, Thomas kim
dean of the College of Engineering,
University of Rhode Island. The award
was sponsored by Boride Products Inc.
and was presented by Boride
representative Grreg Mort at the gala
dinner reception,



8th American Water Jet
Conference

August 27-30, 1995 « JW Marriott Hotel » Houston, Texas « USA

Announcement And Call For Papers
Deadline For Abstracts Extended to December 30, 1994

Impressive progress and a fast-growing understanding of the diversified
applications of water jet technology is generating a growing excitement in the
industry, Mew techniques and applications are being developed and carrent cnes
are being improved upon. Water jet technology, now being wsed in nearly all types
of industry — manulacturiag, mining, construction, concrete, sione, SErOSpace,
engineering, process, and medical industries — continues to expand at a rapid

pace.
The 8th American Water Jet Conference will focus, from a practical and
sclentific viewpoint, on the most up-to-date mdusiry advances in water jetting

eguipment, technigues, and applications. Some of the areas to be addressed
include but are not limited to:

Contractor Applications and Processes

Jet Mechanics

Jet-Material Interaction

Safety and Environmental Protection

Process Modeling and Control Studies
Excavation, Tunnaling, and Mining Applications
Drilling Applications

Rock Cutting

Cleaning and Coating Remowval
Construction and Non-Manutacturing Applications
Manufacturing Processes

Advanced Industrial Applications
Components and Systems

Novel Jets and Applications

High Pressure Equipment and Sysiems
Abrasives, Water, and the Environment
Advances In High Pressure Technology

» Market and Future Needs

Commercial and academic authors are encouraged to submit fitles and nhe
siracis for consideration. To submit an abstrach{s), please compleie the Abstracy
Submission form on the back of this sheet and forward to the attention of the
Conference Coordinatos &t the Water Jet Technology Association. The desdline
date for submission of abstracts has been extended to December 34, 195,

An Absiract Review Commitiee consbiting of six referecs, chosen from the
Organizing Committes and the Imemational Advisors, will review the abstracts.
o Authors will be advised by Janoary 31, 1995, regarding the decision of the
Abstract Review Commities,

The 8th American Water Jet Conference is organized by the Water Jet
Technology Assoctation and is endorsed by the International Sociely of Water Jet
Technology, The Water Jet Technobogy Association looks forward 1o providing
this forum and fo vour involvement and participation.

1995 WITA Conference Commities

Georpe Rankim, Chairman
Aqua-Dyne, [ne.
Thomas Kim, Ph.D.
Ukiiversity of Rhde lalasd
Thomas Labus
St Coperation
William Lees
FRogss & Ssandey, Irc
Richard Paseman
American Powarlsae

Bruce Wend
MIFW ladunrist Bendos lee.

International Advisors

Hendrik Kusten, PhIL -
Soth Africa

Howard Mendel
Wictosis, dastlia

Franz H. Trieb
Kapleaberg, Aminia

Daniel Bermard
Hritish Colunbs, Ceneds

Showgen Hu, Ph.IL
Shaaphai, Ching

Jarosiav ¥usek, Ph.D,
Chirava, Caech Repubic

Edward 1. Bloemfield
Nedined. England

Clamdie Merbe, Fh.Ih.

Minasy, Framse

H. Louks, Fh.D.
Harnover, Gty

Elemer Debrecoeni, Fh.il
Egretimvaron, Henpgiiy

Minoo F. Esgineer
Nombay, ledis

Rabert Grapperti. Fhoi.
Milann, Ealy

Ryufi Kobayashl, Ph,0.
Renddai, lapas

W.H. Kang
Begul, Koren

Ofa M. Yestavik, P, L),

Slanve i, Wiy
Lasoek Jarmo
s, Pilpedl
Rosa Maria M, Miramda
Cheirai, P gal

Andrei Magyari, Fho.
Frireaam, Emnani

Eeginald B,H, Tan, Ph.Ix
Singapoen, Bapualu of Sngaporne

Claes Magnuszon, Ph.l.
Lulea, Sundon

Bill Wang
Habw Chi, Taswiin

L. Admnay, Ph.O.
Dhewctak, Ukinine




WJTA

Water Jet Technology *
Association

8th American Water Jet Conference
August 27°-30, 1985
JW Marriott Hotel Houston, Texas

Abstract Submission Form

T submid your abstract(s) lor consideration, please complate ihs form. Abstracts are to be submitted NO LATER
THAH DECEMBER 30, 1854, to ensura consideration. Authors will be advised by January 15, 1895, regarding the
decision of the Absiract Review Committes.

Author Information

{Pleasa prand oF frpel

MName

PositionTitle

CompanyiOnganization

Sireat Address

Clty, Province Stata

Country Zip, Postal Code

Business Telephone Fax

Signature Date
Paper Information

AuthorsTiles

Extended abstract {500-1 000 words. Use separaie shest as nesded.}

*August 2T s reserded for & 'Walesjel “Shod Couwrse® and Conlerance Facaplion,

Mail complated form and absiract, MO LATER THAN DECEMBER 30, 1884, to: Conference Coordinator, 8th
American Water Jet Conferance, Water Jet Techno Association, 818 Dlive Street, Suite 918, 5t. Louis,
MO 63101-1598, USA, talaphone: (314)241-1445, faac: (314)247-1448.




Decoating With High-
Pressure Waterjets, i e

Ship Depainting System

In summary, robotlic waterjel decoating
is finding many new applications in
commercial, industrial and miliary
maintenance...and robotics made it all
possible,

}Z-l'-r:n—Encrg}' Nozzle™ Pattern

Mow, we're ready 10 depaint that
Ferrari (if the owner will let us get close
enough)!

E. Ray Tanner is the president and
CED of United Technologies
Corporation,
Waterjet
Syvstems, Ine.,

PO Box 070019,
Huntsville,
Alabama 35807-
7019, phone:
(205)721-5561,
fax: (205)721-5550

Acquisition Of Water Jet Patents By
Dynaflow, Inc.

ymaflow, Ing. is pleased o announce its recent acquisition
D of all patenis concerming the cavitating and self resonating interrupted
fluid jet technologies denoted by the names CAVIET™, SERVOIET™, and
STRATOJET™.' These fluid jet technologies greatly increase the erosivity
of the fluid jet by the deliberate introduction of cavitation and/or acoustic
resonance, resulting in improved cutting and cleaning capabilities and
reduced pump power requirements. The CAYIET™ technology utilizes
covitation to produce extremely high, very localieed stresses during collapse
of vapor bubble cavities resulting in greatly enhanced erosivity for cutting

| and cleaning. SERVOJETS™ create o passive acoustic resonanoe by flow

interaction with the nozzle that results in the production of a series of high
speed liquid drops or slugs. The unsteady waier hammer type pressurcs
generated by these drops impacts on a surface and greatly enhances jet
erosivity. The STRATOJET™ technology ufilizes passive acoustic
resonance o produce a series of vortical rings of cavitation which have been
found to be very effective in cutting and drilling at high ambient pressures
such as in oil wells, All of these patented methods of jet erosivity
enhancement are accomplished passively by noezle design and employ no
moving parts. Members of the Dynaflow staff have been centrally involved
in the past and ongoing development of these technoelogies. Through ils
R&D activities, Dynaflow is presently continuing to improve these
technologies and develop new jet teehnologies,

Dvnaflow, Inc. is an applied sciences research and development company
located in Fulton, MD that provides contract R&D, consuliing. and testing
services in fluid mechanics, applied mathematics, environmental sciences,
software development, and materials studies. Dvnaflow, Inc. has been
actively involved in water jet technology research, development, and
applications since its inception and provides a range of water jet technology
services, These include custom nozzle and sveiem design. scale model
testing, cavitation effects assessment. and jel erosivity characterization and
enhancement, Dyvnaflow, Inc. is actively seeking o commercialize and
license its jet technology.

Far more information, contact Dr. Kenneth M. Kalumuck, Dynaflow, Inc.,
7210 Pindell School Road, Fullon, MD 20739, phone: (301)604-3688, fax:

(307 j&04-3689.
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Depainting An Aircraft Radome

Pavbuck Period For An Engine Svstem
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Warer Jel Technology
Association

8th

American
Water Jet
Conference

August 25-30, 1995
JW Marriott Hotel

On Westheimer By The Gallena
Houston, Texas, USA

Plan NOW to be there!

A Lancing Systems

For Waterblast
Cleaning of
Tukse Bundlias

= Runged ond lightwegit. single operator cortrl e
L] I:éFE-I o meEntaE . Foragontol or sertcal spplcstons
* |nbarchangeabls components comert aaGly

» Pruerful engle rotary, or 4 and B noneotary lonces
& Hokhry e 1or hard daposds or plugosd tubes
* hultilenoes for tast deaning of eesier tubes

oo 303-259-2863

INSToREAGE
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54 G Street. Durongo, Colsrade 811307
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Aldmandite Jei Cui Garnet

Ciur jed el brand is the answer. Expect high productivigy
willi owr et ent almpndite garnet grains for high pressure
syaber jet cutting applications. Cur jed caf brand & ihe
hordest, sharpest, beaviest. fastest cutting and cleanest of the
garnet family, High density and high kinetic encrgy. Sires
from & through 250 mesh. 100 1b. bags. For mors
imformntion contnct;

Mwers Metals & Minerals, In.
Morton Buliding
B0 Second Ave., Salie 1505
Senttle, Washingiaon THIR
TEL: (200M622-2278 FAX: [(2D6pHE2-RE19
TLLX: 759030

P 16 Jet Mews

WATER JET
ORIFICES

For High Pressure Cutting |
And Cleaning '

Precision Sapphire Ornifice Assemblies Ready
For Installation Into
Your Water Jet System

%

A
A.M.-=|-GATTI
5324 Tindall Avenue
Trenton, NJ 08610 =

(609)396-1577
(609)1695-4339

December 1994

Phone:
Fax:



