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From the President’s
Desk...

The Fifth American Waler Jet
Conference and Shon Course on Water Jet
Technology will be held at the Inn on the
Park in Toronto, Ontanio, dunng the penod
of August 28-31, 1989, Node that the title
of the conference has been changed from
U. 5. Water Jet Conference o American
Water Jet Conference in recognition of the
significant number of Canadian members
in our grgankzation, We are cosponsonng
ihiz conference with the Matwonal Besearch

~ Council of Canada. [ am confident that we
will be informed and enteruined during
our stiy 10 Taroalo,

The Board of Directors has schedoled a
mecting for Aogust 5, 1988, ot the
University of Wisconsin-Parkside in
Kenosha, At this meeting, we will discuss
the conference in Toronio and some
hoimckeeping matiers, but the main focus
of the meeting will be on 4 business plan
for the Association,

“...business plan...
what we are selling,
and to whom we wish
to sell it.”

This was idemilied as the main need of
the organization by the Membership
Comemitiee that met in Houston on Juné 3,
The Commitice fell that a clearly defined
business plan should be draficd which
defines what we gre selling and o whom
we wish to sell il We should also develop
a smccinct sinfement of the bhenefils of
membership in the Association.

The Board of Directors and
Membership Commitiee welcome any
suggestions from members. Address yoar
comments io me af the Association office.

Dr. Summers to Lead International
Industrial Study Mission to Japan on
“Waterjet Applications in Industry”

This study team, organized by the Technology Transfer Institute (TTT) should be of
interest o those involved in product research, development, design and manufacturing
processes that use waterjet iechnobogy. Mission lasts from Sept. 24 w Oct 7, 1988,

Stody team participants will meet with industry and government officials in Japan to
examing their polymer industry. They will be introduced 10 some of the most recent
developments of Jxpan’s 1op companics and universities. There will be ample time for
participanis io make industry connections with enginecring, manufacturing and marketing
personnel from Japaness firms,

Objectives and Scope of Siudy Misslon

Many American companics now use high pressure waterjet technology o fabricate
parts made from composite materials, advanced ceramic materials and difficult—o—cu
metals. The light natare of the cutting ol gives it 3 major advantage when robotic
manipulation is required. The development of this new technobogy can be expecied to have
a major impact on the competitive postures of all industries that use it.

Members will have an opportunity to aflend the the Inernational Symposium on Jet
Cutting Technology in Sendai, Japan, from October 4-6, 1988,

Suggested Host Organizations:

Asahi—Chemical Construction Materials Co. Diesel Kiki Co,, Lad.

Tokyo University of Agriculture/Tachnology Komaisa, Lid.

Coal Mining Research Center Hitachi, Lad.

Japan Awomic Energy Research Institute Tuisei Corp,

Kajima Instinsle of Construction Technology IDC Corp

Kawasaki Heavy Industrics Co,, Lid, Tohoku University
Eumagai Gumi Co,, Lad. Tokyo Electric Power

Taiheiya Coal Mining Co,, Lid.
Tokyo Institute of Technology

Tokyo Enginecring University
Yokohama Mational University

This study team will be led by Dy, David Summers. Dave is a Curators’ Professor at the
University of Missouri-Rolla where he directs the activities of the High Pressure Waterjet
Laboratory, He is a founding member of the ULS. Water Jet Technology Associarion, and
after serving as President of the Association, i8 now Chairman of the Board of Directors.,

Beginning in 1965, Dave has been active in researching high pressune waterjet sysiem
applications, The research which his group has performed, both for government and private
inderests, has stimolated a number of new industrial applications and encouraged progress
bath in the laboratory and in the workplace. In the move wward industrial applications,
concerns for safety and product relisbility have caused him to become Chairman of the
Association’s Standards Commitiee. He has also served on Standasds Committees relating
to water jetting for the Cleaning Equipment Manufacturers Association and the ASTM. He
is an honorary member of the British Hydromechanics Research Association.

Continied on page 4
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Water Jet Cutting
Seminar at UWM
October 13-14, 1988

The Center for Continuing Enginsering
Education of the University of
Wisconsin—Milwaukee is offering & two-
diay seminiur there on October 13-14, 1988
entitled “Water Jet Cutling.”

This seminar will provide you with
practical technical informatéon on water
jet  technology, including  basic
fundamentals, advantages  and
disadvanuges, application, inicgration
with robotic sysiems, and economic
feasibility. The seminar will include a
demonsiration ol the Water Jel Lab at LW
Milwoukee and also o tour of an industrial
waler jet installation,

For more informatson, please call or
WIS 16K

Roger W, Hirons

LW Milwaukee

Continuing Engincering Education

229 Morth Sixth Streel

Milwaukes, W1 51103

414/22T7-3105

Water Jet Mining of Deep Phosphate Ore
Through Boreholes

Objective

The objective
of ithis work was io
test the feasthility
of hydraulic bore-
hole mining fior the
recovery of phos-
phate ore from the
deep, waler-sal-
uraied deposits of
northeastern
Flonda.

Approach

Phosphate ore
is remolely ex-
iracied through a
Bureau of Mings- oo a7 x
developed hydraulic mining system, Hydraulic barehale mining can remove andergroand
ore deposits that cannotl be economically mined by the usual open pit or anderground
methods, It is environmentally compatible, causing none of the surface dismaptson or
ground waler pollution usually associaed with other methods of mining. Selectivity of the
borehole mining system also allows economical recovery of small or discontinuous ore
deposits whils minimizing the removal of host rock. The hydraulic borehobe mining system
has been used successfully in the past o mine eranivm one and oil sands,

How it Works

A 16-inch diameter borehode is drilled from the surface down inwo the buried mineral
deposit, and the mining ool is installed. The borehole mining tool consists of a 12-inch-
diameler pipe string and accessories capped with a three-passage swivel, and ending with
a mining section. The mining section has four slurry inlets and an educior locased near the
bottom of the section and a single cutting nozzle located near the wop. The ool generates
a high velocity water jet that erodes and slurrifies the one, The shurry is drawn through the
inlet into the eductor which lifis it to the surface where it is deposited into a slurry discharge
sump. All the support equipment is located and operated on the surface; only the mining
ool pordon of the sysiem is underground during the racovery operation (see phota),

Test Resulis

The Bureau of Mines borebole mining sysiem was successfully Nield-tested &l a site near
SL Augustine in 5t Johns County, Florida, in cooperation with Agrico Mining Company.
The phosphate zone was bocated betwesn 232 and 250 feet below the lond surface and
consised approximately of equal proponions of fine-grained phosphate, sand and clay.

Aotodal of 1,700 tons of phosphate ore was mined ag an average rate of 40 tons per hour
in three successive mining tests. Each rest used a different borehole well and employed
mixdificd mining technigues.

One borchole was used 10 test the concept of borehole mining with a submerged jeL
Giood mining results were obtained but when water was pamped from the cavity, the roofl
of the cavity collapsed, ndicating that the hydrmstatic head is requirad o kesp the cavity
Ope.

In the second borchole, the water level in the borehole cavity was kept below the cutting
Jet o determing the mining mte and maximum cuing radiug of the water jed in i, “Tn i
mining incressed the probability of cavity rool Tadlure, Rood failure occured inthe second
test afier only limited production even thowgh 8 substantial pillar was left o suppaort the
caviny rood,

The experiment conducied in the third boreholbe was designed to combine the long-
distance culting available through waler jet cutting i air with the productivity and roof

Continned on page 4



High Pressure Water Blasting:
Overcoming Three Common Deficiencies

There are at least three deficiencies in high pressure water blasting. They are: 1) the
nozzle pressure often is significantly lower than the pump pressure, 2) the lack of focusing
of the water jet emerging from thencezle and 3) the limitation of pressure available from
a specific pump which in tum Hmits performance.

All of these problems are related to the chemical structore of water and each one can be
ameliorated by modifying the basic physical chemistry of water. Exceptin ice (or as is more
commonly recognized in snowflakes) water does not have sufficient strocore for the
maximum effectivensss one would wish for the ideal fload thatis 1o be used in high pressure
blasting.

Water has the composition H,0, It consists of a molecule in which one oxygen atom i3
individually attached 1o two hydrogen stoms. As in many materials, different parts of the
waler molecule have different electrical charges. In water the hydrogen atoms cary a
partial positive charge while the oxygen stom carries a (double) partial negative charge.
These positive and negative charges give rise o electrostatic interactions. As aconsequence
individual water molecules are attracted to one another. This attraction results in a limited
structore and because of this, witer is a liguid, Other approximately equivalent compounids,
such as hydrogen sulfide (H, 8) are gasses at normal temperatures and pressures since they
do not posses even this limited structure.

However, by dissolving a particular chemical in water il is possibbe 10 take advantage
of the electrical charges and impan more stroctune 1o the water by modifying its physical
chemistry,

This specific approach has been successfully employed in high pressure water blasting
for the last eleven years. The "structure inducer” is called SUPER-WATER® concentrated
industrial water blasting additive. This additive 15 soluble in water and is capable of
anracting and bhinding water molecules in such a way that a more exiensive and well-

" defined strocture is obtained. Each individual {or in chemical terms, “monomeric™) unit of
SUFER-WATER® is capable of antaching w itself 13 to 14 waier molecules. If the
backbane of each SUPER-WATER® is regarded as linear, this resalts in sets of inlsriwinod
longinsdinal stucmres with cylindrically oriented water sheaths.

SUPER-WATER® has a high molecular weight, 50 each of its molecules gives rise 10
a very extended strocture within the water, Such extended structures stabilize luminar fow
and decrease turbulence or the formation of vortices in boundary layers. This brings aboat
so-called drag reduction and effectively takes care of the first deficiency mentioned mn the
opening paragraph. Now pressure obuained 2t the nozzle more nearly approaches pump
pressure because friction losses are reduced by approximately 50 percent.

The second deficiency is that waker diverges when emerging from even the best
designed nozzle, This, 1o, is a direct consequence of the general kack of structure of water.
The molecules have an inherent desire 1o “pan company™ in rapidly flowing jets. However,
with SUPER-WATER®inducad structure present in the water, the integrity of the jet is
maintained, When SUPER-WATER?® solutions emerge from either cylindrical or fan jets,
aremarkable difference in appearance is immediately observable. Incylindrical jets, where
usuglly a cone of water is produced, SUPER-WATER® gives a cylindrical jet. With such
a cylindrical jet, energy is not dissipated prior 1o reaching the target and also the effective
stand-off distance is gready increased. Additionally, water vapor pockets that lead to
random damage by cavilation are not so readily formed.

Thirdly, when a jet of SUPER-WATER® impacts a target (a1 speeds which are useally
supersonic) the exiended structures act as though they were solid particles. This is because
they have insufficient opportunity 1o relax; they behave as though they were molecular
chains bombarding the surface. This “solid behavior™ greatly enhances the effectiveness
of the water jet and has been judged by many users to be equivalent to several additional
thousand pounds of pressure.

These are the three steps used 10 explain the markedly increased efficiency of SUFER-
WATER® solutions over plain waser, Users claim that increased effectiveness of 2-50
times are obtained, depending upon the task.

Finally, SUPER-WATER® solutions arc slippery and users are convinced that by
imparting lubricity o the moving parts of pumps, the product extends pump and nozzle life.

Continued next colurmn

Reprinted by permittion from  The
Maintenance Joumal, Decemberanuary
1988, This article is a synopsis of Polymer
Blasting — A Chemist’'s Point of View
preserted by Dir, W Glenn Howells ot the
Second U, 5. Water Jer Conference, May
2426, 1983, Rolla, Missouri, Reprinis of
this paper are available upon request from
Berkeley Chemical Research, fne. P. 0,
Box 9204, Berkeley, Califorrmia 94709,
A1 5520-5272,

UMR to offer short
course on waterjet
technology

Registration deadline is June 30th,

A short course reviewing the cument
methods in waserjet cuiting and cleaning
will be offered August 8-9 at the University
of Missouri-Rolla

The cowrse will discoss the development
of waterjet technology and its most
effective use. Panicipanis will observe
demonstrations of equipment and
technology in the UMR High Pressure
Waterjet Laboratory on the final aftemoon
of the coarse,

Instructors for the course will include
Dr. David A. Summers, Cuorators’
Professor of Mining Enginetring and

. Director of the High Pressure Waterjet

Laboratory. )

Theregistration fecis 5325 and inchsdes
program materials, two ncheons, coffes
breaks and one evening meal,

For technical information about the
short course, contact:
Jo Moutray
High Pressure Waterjes Laboratory
Rock Mechanics Facility
University of Missouri—Rolla
Rolla, MO 65401-0242
phone 3143414311

For registration information contact:
Delphia Ponder
Continuing Education
105 Mining Building
University of Missouri—Rolla
Rolla, MO 654010249
phone 3114734 1-4276

Sponsors

The course is sponsored by UME, the
U. 5. Water Jei Technology Association
and the ASME Mining and Excavation
Research Instituie,
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We acr as though comfort and luxury
were [he chief requirements of life, when
all we need to make ux really happy is
something 1o be enthusiastic abowt.

Charles Kingley

Is someome you know not on our
mailing lsi? If you know of an interested
person, who should be om our JET
NEWS mailing list; please send his’her
name to the return address below,

Study Mission to Japan continued from page 1

TT1 is a Tokyo-based management consulting firm with offices around the world. Tiwas
established in 1969 o promote international exchanges of information and ideas in
enginecring, manufacturing, marketing and science. To date, it has organized over 1,500
successful study missions, business opportunity missions, technical forums, research
studies and seminars,

Registration will be taken on a finstcome, first-served basis, as the number of
participants is limited o 20.

For more information on this lechnology exchange iour, including a complets brochure,
please call or write Nakago Hirakubo, 516 Fifth Avenoe, Suite 305, New York, NY 10036,
phone 212/719-5771, FAX 212/719-5874,

Mining Through Bareholes continued from page 2

support advantages of a submerged jet. This was accomplished by fitting the cutting jet with
am air shield and letting the borehole fill with water. Initial mining was done without the
air shicld to determine the effective radios of the unshielded cutting jet. Approx. 430 tons
of ore were mined with an unshieldad jet creating a cavity mdins of 15 feet. When the solids
content of the slurry decreased three to five percent, air shielding was initiated. This action
resulted in a substantial increass of 15 io0 20 percent in the solids content, An additional 176
tons of ore were mined with the cavity rdius increasing from 15 to 18 feet. The cavity rool
remained intact throughout this experiment.

The tests showed in-air mining to be impractical in this deposit becanse of the incidence
of cavity roof failure. Submerged mining, however, was shown to be both technically and
economically feasible, particularly with the tool in the air-shield cutting jet configuration.

After mining, the cavities were backfilled with sand 1o prevent ground subsidence. A
ground level survey before and after mining indicated that the amouant of groond subsidence
which occurred afier mining was negligible,

Ground water quality and hydrology were not adversely affected becauss local grmn:l
water was used, and the borehole cavity was kept full of water during the operation o avoid *
drawing down the local water table.

For More Information

The final report presenting the results of this 1281 program and describing in more detail
the several technigues tesiad is available. For a copy of this report, wrile o the National
Technical Information Service (NTIS), 5285 Port Royal Road, Springficld, VA 22151,
Specify report number PB 82-257 B41. Additional information is available from Dr.
George Savanick, at the Association offices.
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