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From The President's
Desk

A copy of the 1989 Membership
Directary is enclosed with this issue
of et News, You will note that we
have 126 members from 11 eountries
and 33 corporate sponsors. The
Associstion is undergoing a period of
contralled growth.

We are E!:Epmachinx the Fiflth
Amorican Waler Jet Confercnce
cosponsored by the Water Jet
Technology Association and the
H].L'innnl Research l.'.'nunr.:il af
Canada. The conference will be hald
at the Inn on the Park in Toronto,
August .'.."ﬁ-ﬂ-l, 1889. So I‘I-:I'1 a0
-pmphle have registered and 25
exhibitors have reserved space in the

= axhibition hall.

Manuscripts of papers to be
presented at the conlerence are
arriving and will be bound into a
volume which will e available at
the registration dosk

Please plan to attend the meeting
of the members of the Association to
be held after the elose of the
alternoon session on Tuesday,
August 29. The purpose of the
mieeting will be to elect dircctors and
olficers for the 1989-1981 bisnnium,
to discuss proposed changes in the
bylaws (see article in this 1ssue of Jei
News), and to take up other busingss
sugpested by members

Dn Monday, August 28, a short
course will be presented on the
lundumentals alh? priactice of waler-
jei technology, We have engaged a
talented list of presenlers (see articlo
in this fssue of Jed Newas)
Atiendanee ail this course is a good
way Lo besome informed on Lhe state-
al-the-art of water jetting,

| lsok lorward Lo s
ou at the Fifth American
nference.

Hany e

ater Jet

Life is change
(rrowwth is oplional. ..
C hoose wisely

Karen Kaiser Clark

Water Jet Technology Course

A short course on the fundamentals of waterjet technology will be held on
Monday, August 28, 1989, in conjunction with Lhe Fifth Americen Waler Jet
Conferanes in Toronta, Ontario, Canada. ‘This course is aimed at users and
covers the basies and spplications, Subject areas of the course include o
historical perspective, fluid mechanics of various Lypes of jets, paramelers
which influence basie jot performance, high-prossure safely, and abrasive jets
High-pressure equipment, including inten , plunger pumps, fittings and
hoses, will also be ineluded. Applications will include culling, cleaning, and
deburring in industrial, construction and mining environments. Water-only,
abrasive, and waterjet-assisted mechanical applications will b u:i-l;]rasand
Integration of water jets with various forms of aulomation equipment,
including robots will be included. Instructors for this course are researchers
and experienced users covering all aspocts of the technology. Questions
eoncerning the course should be directed to Prof. T. Labus, University of
Wisconsin-Parkside, lelephone (414)553-2114.

The following program lists subject matter sovered and instructors The
insiruclors are ﬁ]r. Duvid Summers of the University of Missouri-Rolla, Tom
Labus of the Wisconsin-Parkside, Mohamed Hashash of Flow Industries, Inc.,
Ray Jordan of NLB, Charles Taylor of the US. Bureau of Mines, John
Wn{gamr. of Stone Age, Ine., and Don Fryer of Autoclave Engineers.

PROGRAM

#0830 a.m.
B:30-9:00 A1

Hs:l"'i::Lru.Liﬂ-:l'I

Historical perspective
[, Summers

8-00-3:30 i, m, Fluid mechanics of jeis

T. Labus
9:30-10:00 w@m Basic jet parameter influences
T Labus
IE00-10:15 am. CofTee break
10:15-11:15 am Abrasive jois
M. Hashash
11:15-11:46  w.m. High-pressure equipment
dardaen
11:45-12:00 p.m Questions and anawers
12:00-1:30 puImL Luneh

1:30-2:30 p.m "ﬁ'afa:.m;u:hwd technology

2:30-3:15 pom Miui.ﬂ;.':unimcliﬂﬂ applications

o mat]

Coffoe break

Industrial applications
T. Labus

3:15-3:30 P
3:30-4:30 p.m

4-30-5: 0 .o E»al’ttz
0. Summerg and B, Fryer




International Journal
of Water Jet
Technology

Although individual subseriptions
are weleome, we nood corporate
donations and Iinstitutional
subscriptions toe accomplish the
publication of thiz journal. The
National Heseareh Council of
Canada, as & patron, has assisted in
several ways in launching this
journal, Congratulations to
AUTOCLAVE ENGINEERS, Erie,
PA, who became a PATRON by
donating $1,000. We look forward to
having more patrons to support this
worthy cause. Make your checks
payable to "International Journal of
Waler Jot Technology™ and mail ta
thi Editor.

Dr. M. M. Vijay, Editor

Gas Dynamics Laboratory

National Research Couneil of
Canada

Ottawa, Ontario,

Canada, K1A ORE

Administration
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. D, Summers ...... 31473414311

President/™ewsletter Editor
Dr. Q. Savanick ....... B12/T25-4543

Viee-President
ir. Michael Hood ... 415/642-5639

Secretary/Treasurer

John Wolgamaott ... 303/258-2869
198461888 Directors

Pat Debusk .............. TI3M4898-8611
Or, Tom Labus ... 414/275-56T2

Dr. J. Reichman ... 20A/826-5189
Harroat Shoisk 1ATL.EERE
Evetls Steele ........... 5124216827
Dr. F.D. Wang.......... 303/27TB-3253
Dr. M., Woodward.. 71 3/886-0002

Association Office ... 314/241-1445
U5, Water Jet Technology Ass'n
ATTN: Dr. George Savanick

B18 Olive Street - Suite 818

St Louis, MO B3101, USA

Cool Cutting of Aluminum With Abrasive Walerjet

Aluminum is casy Lo
muching = usaally. Bul
engineers dream up
shapes, alloys, compos-
ez and laminates that
may call for special
technigues. They could
use & new culling Lool
without bulky blades,
harmful heat or
distarting stress. Now
there is one: an abrasive
waterjet can cul almost
anything with a wire-
thin jet at supersonic
sﬁmd. Barely a decade
o, it's already
serving in commercial
applications.

Charles D. Burnham, a graduate siudent, cutfing
aluminum al the University of Rhode Island

*There are commercial svstems cutling aluminum 2-inches thick and
above,” says Mohamed Haeshash, a pioneer in abrasive walerjet ELlllinF.
Hashash, senior rescarch scientist at Flow Research in Kent, Washington, told
Alumenum ﬂ-ruq.-.l'npm:ﬂ.!l ﬂl:gt.!'! he b-EE'IJ‘I waleryot work in 1974 at Concordia
University, Montreal, and took up abrasive walerjets at Flow in 1878, .
first abrasive waterjel cul was in 1980, and the first commercial syslem was in
1983, for glass cutting.” Since then abrasive waterjet has entered acrospace
and other specialized machining.

Flow International, the parent firm of Flow Research, i= one manufacturer
of abrasive waterjet equipment. Another is Ingersoll-Rand Corp., Baxter
Springs, Kansas, whose applications engineer Curtis Wade listed some of its
advantages for cutting aluminum: "It's cald-cutting, so there's no heat-afTectes
gone. It doesn't need a starter hole: it can pierce one. There's no dusl. s
omnidirectional; you can put the nozzle on a five- or six-axis robol and cul at
any angle. With computer controel, changing configuration only Lakes
reprogramming, not new tooling, ™

"It cuts very thin or very thick material, but the kerl is only about 035-
inehes wide. You can cut intricale shapes and fine detail, with one tima
through.” Cutting speeds are good. "We've cut aluminum about 050-inches
thiek, al up to 200 inches a minute," Wade said. “"We've cut 3/4-inch aluminum
at 20 inches per minute; 3 inches at 2.5 inches a minute, and G-inch-thick
aluminum at 1.5 inches a minute. The cul edges have a smooth sandblastod
finish.”

Charles Burnham, s graduate student at the University of Rhode Island's
Abrasive Waterjet Laboratary, explained the process. “An intensifier pump
pressurizes the water, which is then focussed through a sapphire or diamond
orifice 003 to 020-inch in dinmeter into & coherent non-turbulent stream
Then abrasive is mixed inal 0.3 to 3.0 pounds per minute, and the jet emerges
through a ceramic or tungsten carbide focussing noezle, Any abrasive [rom
beach sand to diamond dust can be used. On aluminum, it's often 80 mesh
garnet sand.” Jet pressure ra fram 30,000 to 55,000 pounds per square
inch. (At the bottom of the Pacilie, 36,000 feet down, pressure is about 16,000
p?i.:l T;I-E' waterjet exits at about 2,000 feel per second, roughly twice the speed
of sound.

Thomas J, Kim, Direetor of the University of Rhode Vsland®s liboratory, said
ithe lab wanis to improve the precision of abrasive waterjel cutling from
ground 010 inch to 001 or (02 inch. "Aboul 15 process variables complicate
tolerance contral, but [ think it's schiovable ™ His lab and others are pursuing
further improvements. il

The Rhode Island lab demonstrates aluminum eutting for industry and cuts
aluminum matrix composites for Air Foree testing

{continued page on 5



When you need quality
High Pressure Valves,
Fittings and Tubing
delivered on time.. ..
specify Autoclave Engineers

In e water jetindusiny, 1S mandalony you have
reliable high pressure components capable of
pperating at pressures 1o 60,000 psi. Autociave
Engineers has mome than 40 years expenanis in
high pressune lechnology. We build our valves and
fittings by the book . . . our Quality Control Manual,
because wa have high regard for hegh pressure and
for our water jgi customers. This manual is your
ASSUrANCE you are getting tha highest quality product
available . . . al any cosl

Autoclave has a wide range al high pressure
components for the water jet industry in addifion 1o
pur valves, hittings and fubing. Autociave also is a
source af supply for manifold blocks and valves,
accumulators atienuators and cusiom articulation
cosis. Elgven coned and threaded tubing sizes ang
avalable a5 well as all types of specialty and custom
designed high pressurne products. Autociave is your
one-slon source for guality high prassure
components. And we ship from stock 1o amve
jusi-in-time o meat your scheduls

Aamamber, the Autoclave dillerence i5in the book
— and in the valve. For addifional
miformation. contac




When you need quality
High Pressure Hose and Couplings,
specify the top name in the industry ...
Autoclave Engineers

High Pressure | High Pressure

Flexible Hose ' Quick-Connect Couplings
TO 36,000 PSI TO 30,000 PSI

Sizes to 2" I.D. Sizes to 1" L.D.
Up to 40% lighter Self-sealing and thru-types
Up to 3 times more flexible ' Variety of materials and end
Chemical resistant materials fittings
Unique construction imprﬂ\'EE Manifolds to suit the appiiﬂatinn
safety

Write for information on any
of our High Pressure Products.

Aufoclave
Engineers = -
ﬂm@-‘;ﬂm FA ﬁﬁm Eigﬁr E:J?Enn%ﬂ



Water Jet Rescue Subject of TV Special

Water jet technology helped save the life of 18-month-old Jessica MeClure who
fell down a narrow well in Midland, Texas, in September 1987, This rescue is

s portrayed in a TV special which has already been shown in selected cities and
will be shown in other areas soon,

San Francisco Man Telephoned Ildea to the
Rescuers

by Michael McCabe

Like thousands of other people around the country, Dean Alioto, of San
Francisco, was tormented by the plight of 18- month-old Jessica MeClure. So,
he got on the phone to Midland, Texas, and offered rescuers some advice on how
to get her out of a deep well. As it turned out, his suggestion - the use of a high-
powered water jet to blast thro the granite-like rock - may have proved
crucial in saving the little girl, "By using this drill, we saved 8 to 10 hours over
conventional drills,” said fal Curlett of lyperdrill Corp. of Fort Worth, before
rescisers brought her safaly to the surface.

Although other callers apparently made the same su tion, Alioto's eall
may have helped galvanize officials into calling in the high-tech equipment.
"Even if | was only able to reiterate an idea that everyone was already
thinking about, 1 fesl very good about the cuteome,” satd Aliote, 23, who said
he is a distant relative of r Mayor Joseph Alloto,

Alioto, & San Franciseo writer and film maker, was walching lelevision
w on the rescue attempts when it was reported that rescue workers were
y able to dig 1-inch per half-hour with the diamond-tipped drill. He
immediately recalled an article he read in the S8an Francisco Chronicle that
tald of recent gaing in water-jet tanhmln&:nd i:ﬁpu_-tr to blasl through the
w hardest materials in minutes. *I never throw stuff like that away, so | got a
copy of the article, called the Midland Fire Department and read most of the
“article to them over the phone,” Alioto said,

Alioto's suggestion was just ane of several hundred widely varying ideas,
sald Sammye Stucks, secretary to Midland County Sherill Gary Painter.
"Many of the people who ealled had tears in their voices,” Stucks said. “A lot of
them were parents and grandparents, and the calls came from almost every
state and Canada "

San Froscuco Chronieles, 1987, Raoprinted by perminson.

Cool Cutting of Aluminum, from page 2

MecDonnell Douglas Helicopter Co. euta fuselage panels of aluminum-
graphite-fiberglass laminates by abrasive waterjet. Manufacturing research
engineer Thomas Klingler said, “With this there's no heat-affected
zone, you need less fixturing, and there's less eutter load on the part. You can
control orientation and parameters very precisely.”

"At Flow,” Hashash said, "we are working on an sbrasive waterjet lathe;
controlled-depth milling; and drilling small holes about .015 inch in diameter,
Such small holes, hard to drill conventionally at steep angles, could make
ecooling ehannels in high-tech parts, Meanwhile, abrasive waterjets are cutting
thick aluminum commaercially in Taiwan and ina U.5. shipyard.”

Hashash said, "On aluminum, abrasive waterjet is good on very thick
sections, small holes, complicated shapes, composites, laminates and
w» honeyeomb — things that are diMeult for conventional tooling.”

"l see a very good future for abrasive waterjel ewiting in aluminum
applications,”

Raprinted with permission from the Spring 1988 i of Dreelopments Digeal, a publication of the
Alusminom Association, Inc.

INTERNATIONAL
JOURNALOF WATER
JETTECHNOLOGY

CALLFOR
‘PAPERS

The Premier issue of the Jfournal
will go to the press in Movember
1989, Auwthors who wish to publish
their E;pl:r: in the Premier issua,
should send three copies of their
manuseripks to the editor in English
as soon as possible, but no later than
August 31, 1988,

The publication of the first issue

has been made possible by the

enercus contributions, as
NORS & PATRONS, by:

NATIONAL RESEARCH
COUNCIL OF CANADA

AUTOCLAVE ENGINEERS, INC.,
($1,000)

THE FLOW INDUSTRIES, U S.A.
($1,000)

NORANDA MINERALS, TNC.,
CANADA ($500)

CEDA - REACTOR, LTD.,
CANADA (32500

and
26 CHARTER MEMBERS

In order to ensure the
continuation of the Journal, we need
a lot more personal and corporate
suppork. Please szend your
contributiong to:

Die. M. M. Vijay, Editor

International Journal
of Water Jet Technology

(ias Dyvnamics Laboratory

Matonnl Hesearch
Council of Canada

Oittawa, Ontario,
Canada K1 A ORGQ

Please make your checks able
to: “International Journal of Water
Jot Technalagy.™



Water-jet Cutting
Seminar
Milwaukes,Detober 12-13, 1585

The Center for Continuing
Eng:inearin[g Education of the
University of Wisconsin-Milwaukoe
is offering & two-day seminar in
Milwaukee, WI, on Oclober 12-13,
1983, entitled "Water-Jet Culting "

This geminar will provide you
with practical mhnimrinl'ﬂrmuﬁm
an water-jet technology, includin
basic fundamentals, advantages
disadvantages, application,
integration with robolic syatems,
and economic feasibility. The
geminar will ineclude a
demonstration of the Water Jet Lab
at the UW-Milwaukee and also a
tour of an industrial water-jet
installation,

For more information, eall or
write, Roger W. Hirons, UW-
Milwaukee, Center for Continuing
Engineering Education, 828 North
Sixth Street, Milwaukee, W1 53203,
Phone: (414) 227-3105.

Almandite Jet Cut Garnet

Our jet eut brand is the answer.
Expect high productivity with our
‘L-at cut almandite garnet grains for

igh pressure waler jei cutting
applications. Our jet cut brand is
the hardest, sharpest, heaviest,
fastest culting and cleanest of the
arnet family., High density and
ﬁlgh kinetic tnerﬁy. Sizes [rom B
I:hrnug:h 250 mesh, 100 lb. bags.
Sales Representative for Emerald
Creek Carnet. For more information

contact:
AYERS
i

Myers Metals & Minerals, Ine.
458 Colman Building
Seatile, Washington S810:4
TEL: (206MI2-Z278
FAX: (208MEA2-HR30
TLX: 758030

Fifth American Water Jet Conference Set for
August 29-31, 1989

The U.S. Water Jet Tochnology Association will hold its fifth biennial
conference August 20-31, 1989, at the lnn on the Park in Torento, Canada.
This hotel is located in a park and is very beautiful, especially in the summer
All functions, ineluding a banguet, will take place in the hotel. Entertainment
will be provided during the banquet. The papers accepled for presentation
will be published in a hard-bound volume and will be distributed to the
delegates at the conference.

The conference is being sponsored by the U5, Water Jet Technology
Association and Lthe National Research Council of Canada. The conference
will be designed as & forum in which researchers and practitioners can make
eontacts, exchange ideas, and review advances in this rapidly developing
technology.

There will be an exhibition hall at the Inn on the Park. All 25 exhibition
spaces available have been reserved by firms and organizers to exhibit their
products or literature.

In addition to the table lop exhibition at the Inn on the Park, a technical
tour will be held on the afterncon of August 30. This tour will include stops at
firms in the Toronto area which specialize in waler jetting and at the grounds
of Atomic Energy of Canada, Lid. at Mississauga, Onlario, for a demonstration
of equipment. Firms wishing to demonstrate the operation of their equipment
should contact Mr. A. D. (Doug) Hink at the following address o inform him of
their requirements:

Mr. A I, iDoug) Hink, General Manager
Advanced Systems Applications

Alomic Energy of Canada, Lid.

2251 Speakman Drive

Mississauga, Ontario, Canada L5K 1B2
Telephone: (416) 823-9040

Fax: (416} B23-6120

Telex: 08-982372

The fee for participating in the equipmenl demonstration is $500.00
(Canadian) payable immediately aftor mqu“tinﬁ\'. place, The checks should
be made payable to: "NRC - Fifth American Water Jet Conference™ and
mailed to Mrs. H, Laceate, the Conference Coordinator

General Meeting of the Association at
the Fifth American Water Jet Conference

A meeting of the members of the Water Jet '|'L'1:hnull.1E5r Association will be
held after the close of the aflernoon session of the Fifth American Water Jet
Conference in Toronto on Tuesday, August 20, 1989, The purpose of this
meeting will be to report on the state of the association, to eleet officers and
directors for the 1989-1%91 biennium, to discuss changes to the bylaws, and to
take up other miatters suggesied by members.

Dr. Mohan Vijay has informed the Association that he intends to present the
fallowing motions for & vole at the meeting.

1. The name of the Association should be chunged from "US. Water Jet
T&hnnlng Association” to " American Society of Water Jet Technology
(ASWITY®, in keeping with other societies, such ag ASME, ASCE, etc.,
in the United States

2, Approximately 18 percent of the members in the Association are from
countries other than the United States. Therefore, there should be al
least two (2) members us directors on the BOARD, ONE from Canada
and the other from any othar country i

3. Inview of the fact that there is 8 Worldwide support for the Publication
ol the International Journal of Water Jof Tech L the Associnbion,
should become a Patron by donating & minimum of 35,000,



