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This issue of Jet News contains a
review by Tom Labus on the Industrial
Applications of Fluid Jets. Look at the
myriad of materials that are cut
routinely by jets: paper products,
textiles, building materials, rubber,
fiberglass, plastics, composites, foad,
metals, ceramics, and glass. This list
expands daily as people apply the
unigue features of fluld jets to
industirial problems.

The application of jet cutling to new
materials sometimes ls a diffieualt
process requiring ingenuity of the
operator and many trials and errors.
Mew applications under development
now include cutting steel tubing and
e tting thick synthetic fibers. It is
_ificult to get a consistent cut through
@ Lube from the outside because the jet
expands in the airspace at the tube
bore. This can be avoided il the tube is
hig enough to eut from the inside out or
can accommodate & catcher in the bore.
The problem being worked on now is
how to make high gquality, high
tolerance cuta in amall tubes which can
neither accept a catcher in the bore nor
can be cut from the inside out.

Cutting thick synthetic fibers causes
a problem because the woven threads
tend to disaipate the jet's energy
causing incomplete or inconsistent
cutting at depth, This problem might
be & good condidite for cutting with jets
containing chemical collimating
agents. It is a problem, however, that
has so far resisted solution,

| am confident that many new
applications for fluid-jet cutting will be
discovered. The world of water-jet
.tting is very new and, thus, has all
4¢ rigor, enthusiasm, and potential of

| vouth.

- George A. Savanick, Ph_D.

Industrial Applications of Fluid Jets
by Thomas J. Labus, University of Wisconsin-Parkside

INTRODUCTION )
High-speed water jels have been accepted as standard culting tools in a wide
variety of industries ing from food and Tu.p-tr Lo ceramics, metals, and
advanced composites, o scceptance of this technology by industry has
accelerated significantly within the past years, and advances in the technology
promise to widen the applications even [urther. The high technology cuttin
machines market is projected to be between $340 and $440 million by 1991 an
water jetz will have a significant impact in this area. Besides cutting uses,
cleaning, deburring, turning, milling, polishing, etc., applications will also
increas: because of advanees in the Im:'hnulug}r. E-Dill.lﬂ.‘l the evolution in the
technology, 2 more term instead of water jets, ig "fluid jets™ since it
incorporates water, abrasive, pulsed, cavitating and other jet forms.

In addition, fluid jets inlegrate easily with robots because the jot cutters are
light-weight, produce low tool reaction forces, have omni-direclional cuttin
capabilities, and realize their full potential in terms of part quality a
productivity when integrated with automated equipment. In a recent survey of
robot manufacturers!, "wateriiet cutting” was segregated on an application basis
and specific robots identified for use in this category. Equi t manufsctirers
are not only aware of the technology, but also of its s ic needs in terms of
integration with their units,

BASIC TECHNOLOGY .

There are three different types of water jets (ie., continuous, pulsed, and
uril.ltinf]- with the eontinuous jet being responsible for almoest all of the active
ilnn::lua.gj: applications. The continuous jet is utilized in two forms: "water-only®

11 five,

The first type® was employed for industrial applications in 1971 and represents
the bulk of current installations. The abrasive jet 1s a modification of the water-
only jet, whereby fine abrasive particles are injected into the jet stream,
subsiantially enhancing the cutting action. Water-only jets are limited to
materials characterized as being fibrous, porous, granular or soft, with porosit
and hardness being the more important parameters. Hard, dense m-miﬂ:. B
a8 glass, metals, and fired ceramics, require abrasive jets to be cut effectively.

The distinction about when Lo use water-only versus abrasive jeta requires
some comment. Current equipment capabilities have 8 maximum operating
pressure level of 411 MPa (60,000 psi), addition of abrasives at this pressure
and lower lovels, Lo m:iel., allows the range of materials capable of being cut to be
substantially expanded. This expansion comes at the cost of contaminating a
basically clean-cuttd , and increased operating costs, An increase in the
max-pressure capability of the equipment can extend the cutting range while
keeping the process clean, but it requires an advanced h'i?h-pl‘uhurl pumping
gyatem. It is important to remember that the 411 MPa (60,000 pai) limit is
imposed by available equipment and not a proceas barrier.

Tables 1 and 2 (see pages 6-T ) provide representative values of cutting speed,
nozzle sizg and qpau'dnﬁ‘ wres for various materials and thickness for water
only and abragive jets. ]EJI data in Tables 1 and 2 are presented as indicative of

rmence ntial, but testing is required in each application because of the
substantial Influence of material properties on the cutting process. Some
theoretical work has been sccomplished to model the cutting action, but the
overall process is extremely complex with material properties playing an
important role. Testing for commercial use atill is the first step in a suecessi
application of fluid jet technology.

Extensive cutting performance data is available for certain materials which
can eliminate or minimize the amount of testing required. The purpose of the test
cutting is to relate performanee (i.e., cutting rate and quality of cut for a given
material) to unit gize (ie, nozzle diameter and jet pressure). With these
parameters ostablished, capital and ting costs for the jet system can be
established, and trade offs defined which influence sconomic justification,

icontinued on page 3)
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The quesiton "Who ought to be the
bossd " iz [ike asking, "Who ought o
be the iemor in the guariet?”
Obviously, the man who can sing
lendor,

Henry Ford

Accident Case Study - Shipyard
by Paddy Swan, S.P.D). Swan Consultants, Derbyshire, UK.

A eontractor working on a shipyard issued the following equipment Lo his gtall
helmets, goggles, var defenders, steel-we-capped boots, watearproof clothing.

A diesel-driven pump unit with air start and chalwyn valves was used. Th
pump had an unleader and was supplied complete with 500 metars of 4-ply wire
spiral-reinforeed hose and a dry shut-ofl gun.

The job was to clean the double-bottomed tanks of ULCC in drydock for repair
and survey. This necessitated using the full run of hose from the pump unit
placed on the dock side. Carrying out the job required a four-man team - an
aperator had to enter a confined space and jet in a prone posilion with a further
npgé-:.mr i "'E: entrance to the tank, one on deck and one taking care of the unit
an the gale.

Al the operatars were experienced, and with the exception of one oporatar whi
had § years of experience, none of the rest had less than 10 years of experience in
practical jebling.

The pressure and flow were kept fairly low 1o ensure that the operator jeltin
was as comfortable as possible, working at about 4000 psi Ezﬂﬂ bar) wn
T gpm (32 Um). A pit jet was being used during the job.

At lunchiime, 12:15 p.m., the job was shul down and the entire Leam went L
the pub as it was one of the team member's birthday. They returned at 1:45 p.m.
and they took up their eriginal positions to start the afternoon shift.

The pump was not yet started when the eperator on the gun, moving into a new
position in the next bay, was heard to cry out that he was hit he uvperator was
ulled out of the tank and was found Lo be hlumqing_lrrnl'unel.y with bright red
Eln-u-& coming in spurts from the area of the groin. he operator was dead on
prrival at the hospital

WHAT ARE THE PRINCIPAL CAUSES OF THIS ACCIDENT AND
COULD THE OPERATOR HAVE BEEN SAVED?

isee answer on page 10)

Safety Labels at Ingersoll-Rand

Damon Schroter, Senior Product Manager of Ingersoll-Rand (1R} Waterjet
Cutting Systems, sent the following labels that IR uses on water-jet r:ull'.lnﬁ
machinery. It iz a ﬂnd prictiee to use such labels to warn operalors an
ohservers of possible hazards

/A WARNING

HIGH PRESSURE WATER
CAN CAUSE EYE INJURY,

HAZAROOUS NOISE
CAN CAUSE HEARING LOSE,

e proiecon A g e ph
e T e
/\ WARNING WARNING
HAZARDOUS VOLTAGE WITHIN HIGH PRESSURE WATERJEY

CAN CAUSE SERMIUS INJURY

.

CAN CAUSE INJURY OR DEATH.

)

—



Industrial Applications Of Fluid Jets, from page 1

As with any technology, fluid jets have advantages and disadvantages.

Advaniages: Disad vantages:
I. Increased eutting efficiency over conventicne] methods, 1. High initial capital cosl.
- 2 Multiple-layer cutting capability. 2. Profpost waler treatment.
3. Inereased cutling spesds 3. Environmental effects,
4. Wide range of materials cut with minimum system changes, 4. Abrasive jet effects on ancillary
5. Selective culting capability. equipment
f. Easily integrated with automated squipment. §. User education in torms of safety,
7. Low reaction/target forces wiakor quality maintenance, and
B, Non-contacling eulter. coniamination iEsues,
%. Noparent material properties modification

10, Cutting medium can be any Muid
Each of these arcas deserve some discussion to clearly define Lhe specifics associated with each advantageidisadvaniage

Inereased cutting efficiency when compared to conventional methods is interpreted in broad terms to include the total
impact of Muld jets on the overall = To illustrate, consider the cutting of food products such as nut bars and other
pressed, brittle food composites. Conventional mechanical cutting methods ignd o break or crack these ilems. The extent
af this breakage is in the range of 40 to 80 percent, and altheugh 90 percent of this breakage cin be recycled, it ropresents
additional cost in recyeling energy and time. Fluid-jet cutting of these materials at identical production rates reduces the
initial 40 to 50 percent breakage to less than | percent, thereby eliminating the need for any recycling. In justifying the use
of Muid jets, eutting eMiciency is defined in terms of the total competitive process, and not just culling rates.

The multiple-layer cutting capability of Muid jets ean be extended o materials in which mechanical methods have nat
been traditionally successful, such H:dElEEE. Glass can be cut using an abrasive water jet, Taolerances are within + 25 mm
on any linear in-plane dimension, and are in + 12 mm in-depth direction. In addition, because of the small-eut width and
the low-target forces, more parts could be obtalned from the same stock size due Lo closer part nesting

Figure 1 shows an installation for slitting corrugated boxboard. This application
illustrates the increased eutting speed capability of fMuid jets. In this case, the web
cutting apeed can be incrensed significantly [as high as 355 cmises (140 infsec)]
without risking delamination. In ition, ne dust is generated which inereased the
lifio of down-stream printing plates

A wide range of materials can be cut with minimum system changes The
significant parameters which control the cutting process include the jel predsure,
norzle size, abrasive type and feed rate (i employed), standofT distance, and culting
speed for a given target material. All of the above paramelers, excepl for nozzle size,
=0 be controlled via software commands. Nozzle size is not necessarily changed

qun when different materials are boing cut. Tables 1 and 2 (see pages 6-Tiprovide
typical performance data for both "water-only” and abrasive jets for a wide varioty
of materials. The data in these tables do not necessarily represent maximum or
oplimum performance, and test culling of the specific material of interest ia
recommended for system design/sizing purposes

Fluid jets also have a selective eutling eapahility when compared to mechanical
methods. In laminated materials having a wide range of mechanical properties, the
jet ean remove an overlayer without damage to the substrate and without
sophisticated tosl controls to monitor the location of the interfuce surface. This
salective materinl removal capability becomes more difficult to maintain as the
mt;th.uni:nl properties of the constituent members of the laminate approach each
other,

Integration of fluid jets with automated equipment does not pose significant
barriers. Fluid jots are true point cutters, hence tool width considerations can
normally be neglected and their multi-directional cutting capability make shape
cutting as easy s druwing with a pencil Numerically-controlled and robat-

s
T ey

i

i

|

|
-

L

conlrolled systems are very common in many industrial applications. Figure 1A
Low-reaction farces, inthe range of 3 1o 67 N (0,76 ta 15 Ih), coupled with amall

payloads make Muid jets and robots a natural combination. The structural support Figures | and 1A - Woderper sdidting

requirements for robots are, therefore, dictated by the massof the actuating of corrugaied bomboard. | Photographi

componenis and their dynamics, and not tool eutting forees. These low-reaction caurtesy of lngeranil-Hond Wateryel

forces also result in simpler part fixtures and reduced fixture costs. When Auid Custing Sysdemal

jets are used in cleaning, deburring, or descaling operations, the reaction

forces are generally much larger than the foregoing values since lower pressure and larger nozzle sizes are used, Multiple
nozzles are often employed which further increases the magnitude of the reaction forces. Care should be exercised when
emploving Muid jets when large nozzle sizes are used

Since the jet is a non-contacting cutter, abrasive materials such as abrasive papers, grinding wheels, and composites can
be eut without wear of the cutting tool. The water jet nozzle wears due to high-speed erosion, but not to the same degree as a
mechanical toal would when eutting these materials.

Fluid jets provide seme unique environmental advantages in terms of reduced respirable dust levels and the abilily Lo
.perate in a hazardous environment safely. Munitions reclamation or naturalization is routinely sccomplished using fluid
jets. Fiberglass ean be cut without the dust generated by conventional methods, Abrasive jets are not “clean” culters like
the “wator-only” jets and care must be taken Lo protect support equipment against stray abrasive accumulation. This
subject will be discussed in later sections.

"
'

icontinuwed on page 6)




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

- ———w = = —— — T o ——

High Pressure High Pressure
Flexible Hose Quick-Connect Couplings
TO 36,000 PSI TO 30,000 PSI
Sizes to 2" |.D. f Sizes to 1" 1.D.
Up to 40% lighter ' Self-sealing and thru-types
Up to 3 times more flexible Variety of materials and end
Chemical resistant materials f"m”E_JE _ .
safety

Write for information on any
of our High Pressure Products.

Aufoclave
Engineers =

—
Autociove Enginears Group 2930 W 22nd 5t

Box 4007 Erle. PA 16512 USA [014] 838-2071



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

In the water jet industry, it's mandatory you have
rediable high pressure components capable of
operating at pressures 1o 60,000 psi. Auloclave
Engineers has more than 40 years expenance in
high pressure lechnology. We build our valves ana
fittings by the book . . . our Quakty Control Manual,
because we have high regard for high pressure and
for our water jat customers. This manual 15 your
ASSUraNce you are gelting the highest quality product
available at any cost

Aulociave has a wide range of high pressure
components for the water jet industry in addition 10
our valves, fittings and tubing. Autoclave also 15 a
source of supply for manifold blocks and valves,
accumuiators/attenuators and custom arnticulation
coils. Elevan coned and threaded tubing sizes are
available as well as all types of specialty and custom
designed high pressure products. Auloclave is your
one-stop source for quality high pressure
components. And we ship from stock to armive
just-in-time to meel your schedule.

Remember, ihe Autoclave differancea s tha book
— and in the valve, For additional
information, contact:

] -r 1 ".'._
Engineers (")
Autociave Engineers, Inc. 2930 W. 22nd 51,
Box 4007 Erie, PA 16512 USA [814) 838-2071



Industrial Applications Of Fluid Jets, from page 3

TABLE L. - Water-Only Jet Cutting Duta
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Industrial Applications Of Fluid Jets, from page 6

The material being cut does not suffer any modification of physical properties when machined using fluid jets. The
abrasive jet does not alter the surface hardness of the eut as opposed to the heat-affected zone ereated by a lame or plasma

torch. Thus, special tools are not required to machine the cut surfaces and their atlendant costs are reduced.
'~ The eutting fuid is not restrictad to water. Saline soluticns are used routinely in medical applications and oils in food

rocessing, Certain additives {i.e., long-chain polymers) are used to promate jet stability for large standofl-distance
applications, but their benefits must be weighed against the attendant costs. Most of the Muid jet installations in industry
do not employ the leng-chain polymers because they are not warranted.
_ With the benefits of fluid jets enumerated, the disadvantages need to be discussed giving due consideration to their
impaet on industrial applizations.

One of the traditicnal barriers to implementing fMuid jet systems has been their high initial capital cost. This cecurred

hocause of the state-of-the-art tech and the small installed industrial base. Owver the past 10 years, the industrial
base has grown steadily and the availability of equipment has increased while entry-level costs have decreased. Details of
Hupm costs based on size will ba Wi later, ¢ additional point ing fluid jet system costs should be noted.

wid jet systems are inhsrently flexible manufacturing systems sinee can be altered to moet :.'hnnrlhg market
conditions, Although their initial cost may be higher than conventional technology, their flexibility allows a longer useful
life. Many of the systems built in the mid-1970s are still in operation Loday.

Water treatment is a critical issue in controlling the eperating/replacement costs in a Muid jet system. A pretreatment of
the water is necessary to insure long nozzle life and a post-treatment may be required based on the nature of the application.
The pretreatment is primarily a “softening” process to control the precipitation of dissolved solids in the water and
mechanical filtration to handle the larger size particles.

The water quality in every application should be checked to insure that the proper treatment is being used. Simple wator
softening can be employed, but the water source coupled with the application, may require deionized waler, or other
treatment methods such as reverse osmosts, Post-treatment of the water may be r r:ﬂ-l‘ﬁd based on the nature of Lhe
application and the local tions governing the disposal of wastes. For most cutting applications, the total water
consumption 18 less than 19 Umin (5 gpm). For eleaning applications, Mow rates are in the range of 38 to 114 Ymin (10 to 30
gpm). The pretreatment requirement applies mainly to high-pressure fluid-jet cutting where small nozzles, i.e., less than
0.5 mm {020 in) are employed, since this is the range of nozzle sizes where ipitates in the water can cause substantial
nozzle wear. ‘This water treatment requirement has a parallel in the "cutting Muids™ used by conventional machine tools
and the use of "chip wringers™ to separate chips from the oil prior to recirculation.

Just as there are positive environmental aspects of fuid jets, there are also some down-side effects. Increased humidity
in the immediate cutting area can oceur and control may be necessary based on the application. Noise levels are below
OSHA level n:qulu-rm!nlai but care should be taken in catcher design to insure complete capture of the jet. A jet issuing into
'II;H air can produce noise levels up to 100 dB.

The use of abrasive jets requires the protection of
m:ﬂ uan.thi:;h the jet :;; -|:|-u|-¥.l:l|-|.1-,.;.;;3r and TABLE 2 - Abrasive Jet Cutting Performance Data
ent of jat or protection of machinery near
the fluid jet cell against stray abrasive buildop and Cuting  _ Mamls .
contamination. he use of abrasive jels also L rp—— s L — mm-lluull'u pa
contaminates the workpiece, hence a secondary T a—
:Iu_nintf aperation may reguired to produce the E",.,"""..,_;.".._,,":_"
dlil.rll_ aurfn.c:ﬂ:nﬂaldir.iun. Ahraﬂi.i:.ra jets mlsa ﬂrﬂ ----- wmaanes -lilt 1:»; :ﬂ: E iﬂ
complicate cate signs because ol the grester e = e
cuiitmg ability of the abrasive jei versus the wa.bari-_ 5-..'_':.'.!"_1 e f'u H ::: g 28,000
only” jet. operating/maintenance costs o s pmziler - i 118 o AR T
abrasive jets are suhmrﬁﬁ? igher than "water- E.:,'.;.; """"""" 1: T-n :}: ﬁ ;.I':
u‘EI.'l._'l"jBI.ﬂ by nearly & factor af 10. i tague will be Sudetens ....o......... 1.28 1] olE Mg 10 [
discussed later, but again it should be viewed in total | o decmges oo s we el
context of the application, aryiis |, kg 50 LD TR 30,000
User education is a basic issue in any process, but ot e serpr i i - e
new technology faces additional problems, especially Carban | : i i T 31500
when it represents a radical departure from eurrent e i - i D o eos
practices. This is often the case with fluid jet Magmssinin/ .6 pel BC | 1 at a1 M7 5,000
l.?plmhum Salety is of ppramount soncern because . e 1 ad - R -
of the high pressures invelved, For manually- Wand lmbaata oo i e =+ 36,000
Errnlﬂ;l pment, a standard i3 available (rom the Speale
ater Jet Technology Assoclation®. For automated PR o 2 o e g
equipment, many system suppliers provide operator Casidron . 03 &3 CTI e
training as parl of the basis package and it is et s s 07 ie M3 o= 30,8
ﬁir;};fﬂt:hnt the operator is fluent in all aspects of | fm™ 11 TR 30.008
) = T 12,000
System maintenance iﬂtrutialtninnur]nfpmpﬁ = e HH o e 45000
operation and & long system life. The level of Mupnasium : 4TS - e i g
Lontamination in the system should be kept Lo o i meiapat '8 oW e  mom
inimum and maintenanse of the squipment should BRI, i iocain i i ] k0 ol R 100,060
s accomplished in & clean arce away from the | ILEUUTIIID Bl o dm mm
normal operating environment.

{continued on page 8)




Industrial Applications Of Fluid Jets, from page 7

NEW DEVELOPMENTS

Abrasive jois are produced by inje:linﬁine abrasive particles downstream of a high-speed water jet. The point where Lhe
abrasive and water jet interact is called the mixing chamber. After the random mixing occurs, the jel is refocused through a
secondary nozzle and directed toward the work . The only difference between an abrasive jet system and a "water-only”™
jot system is a change in the nozzle and the addition of an abrazive fecd mechanism,

The development of abrasive jets was aimed al increasing the range of materials that could not be cut by “water-only™
jets. It has aecomplished this, but it also has added the following considerations versus “water-only” jets:
1. Hazards due to rebounding abrasives. 3. Additional eost of abrasives.
2. Pollution of ares and product with abrasives. 4. Significanily shortened abrasive nozzle lives,

Ahbrasive jets were developed to skirt the pressure limitations of current equipment when attempting to cut hard, dense
materials. Although “water-only” jets operating at pressures near 685 MPa (100,000 psi) can cut some of the materials
which abrasive jets cut, they are not as efficient. The sbrasive jeL provides a viable alternative to producing industrial grade
hardware capable of operating reliably at pressures up to 685 MPa.

: APPLICATIONS
Fluid jet applications vary frem slitting corrugated boxboard and cutling Percent
automotive door panels Lo machining hard, dense ceramics and metal matrix Material tvpe savings

composites, o name a few, The data in Tables 1 and 2 (see pages 6-7) show the

hroad range of materials that can be processed with fluid jets. The examples

which follow are used to illustrate basic spplication ciples and suppart the Closed-call neeprate b
reliability of Muid jets for industrial use. Because fluid jet technology has evolved Fibergluss 48
over the vesrs on an application-by-applications basis, the sysiema tended Lo be Gask

dedicated units designed for specific tasks. The realization that Muid jeis are i <00

flexible manufacturing tools opens up new possibilities in terms of treating Nuid
jets as just another tool available w the robot. Thia:grp-u of philosophical approach
allows Lhe robot to choose the appropriste ool for the function it has to perform, Figure 2
thus inereasing the Mexibility of the cell to adupt to changing production
requirements

Intogration of & CAD system with robots or NC controlled equipment provide an efficient method for cutting 21 parts
from flat-sheot stock. This Lype of system with "nesting” software is being used to shape cut closed-cell neoprene, Mberglass
insulation, and gaskets for industrial refrigeration systems!?. This system produces direet labor and benefit savings over
conventional methods as shown in Figure 2.

This type of system also fits well into the "just-in-time" production approach and generates an internal rate of return for the |

project of 51 percent based on material, labor, and invenlory savings

Integration of Muid jets with automated
equipment results in achieving ils Tull
potential. Manually-operated equipment
tnjqju gome of the environmental benefits of
Miid-jet eutting, but it does not realize the
productivity, consistent quality of cut, and
materin]l vitlization bemelits Lhat [u'l}'
automated Muid-jot cutting provides. A key
element in successiul automated water jet
applications la appropriate software Lo

interface with aff-line camputers for *mrl.'i
programming and produciion conteol. [IF the
part is registered relative to the robot, then

COMPLETE LINE OF NOZZLES standard NC programming can be used to

jemerate thu:;_lin path. For : mrr.l:hlt is
ok regiat relative Lo the i,

HEAT THEATED STAINLESS STEEL Eqn]hri:m]r.'i.u;rzf 'I"EHJ"IEH ca hliil?:a.ﬂnrh:

vision system L te & L in Lhe

& CAHBIDE culling :nve]np-enurf;:i:i.u l.:lE::l'rnrl;:uLiﬂ-n

goltware are used Lo gencrate the nozzle

SAME DAY DELIVERY cutting path using the slored final part

multiple water jots and electro-optics, are
used 0 the [ish processing industry to cut

fill L i
ARTHUR PRODUCTS CO. N o anfonen Tk
B20 East Smilh Ad., Medina, Chie 44258 [216) T25-8800 This ten-nozzle systom operates at 377 MPa
TOLL FREE U5, OMLY 1-800-537-1741 (55,000 psil and has increased productivits

FAX® 218-T22-3867 by 300 percent over convention
mechanical cutters,

(eontinued on page 8)

A LEADING MANUFACTURER OF
INOUSTRIAL HIGH PRESSURE WATER BLASTING NOIZLES

Computer interfacing, coupled with|



Industrial Applications Of Fluid Jets, from page 8

There are 44 wator-jet corrugated boxboard slitting units in operation
worldwide. Multiple nozzles are mounted on movable carriages. The movable
carriage allows adjustment of slitting widths qui:hjl_:.-' and easily, The major
kedvaniages of Muid jets in this application include the following:

1 Imed cutting rate beyond mechanical methods while maintaining cut

wality
Mo edge damage Lo the product (Figure J)
Edge trim savings duc to the ability to cut closer to the edge of the board
while maintaining cut quality
No dust on board: printing rolls on equipment farther down the line required
less frequent eleaning,

Change over requires simply valving from one bank of mozzies W the other

There are 62 ﬂberEllaas insulation slitting systems in operation worldwide, Flgure 3 - Diference briwern o waterja
culting not only fberglass insulation, but wool, particle board, gypsum rid wrige (ol aad an edge produced by
board, and plastic baseboards and moldings. Fluid jet advantages owver ransentonad kadfe alortimg (bt |
econventional metisds include: i Phatograph cowrtery of Ingersoll-Rand

1. Imereased cutling rate, Wateriet Cutting Systema, |

2 Dustless eutting providing improved worker safety.

3. Undamaged edge eut which produces o uniform product quality Lthroughoul.

Fluid jets are also used to deflash loud frames used on integrated circuil board assomblies. This type of deflashing
produces a reduction in board rejection rate from 15 percent Lo less than | percent and an increase in productivity of 150
percent over conventional trim dies,

The type of automation employed is dictated by the :Fplim'lmn wnd does not necessarily have W be sophisticated to be
offective. An X-¥ Muid jet tracing system can be used for flat goods cutling such as shoa upperslowers, purzles, and
synthetic fibers. These units are controlled via an optical tracer and have a moving slol cateher Lo follow the multiple
nozzle heads. Fluld jet advantages in this application include:
1. Multi-laver cutting without edge deformation
2. Maximum material utilization due to closer pattern nesting from reduced
kar! widLh.

The use of Muid jets by the autemotive industry to cut and trim pressed fiber
doar panels { Figure 4), Lo cut carpeting, clean eastings, doburs transmission valvae
hausings and to machine composites indicates the versatility of the technology
All of the foregoing applications are indicative of the broad range of materials that
~ 1 bo processed using Muid jets and the variety of techniques available to
ograte fluid jets into industrial processes.

This brief summary of industrial Muid jet teehnology was presented Lo provide an
introduction to the basies of the technology, list advantages and disadvaniages as
related to conventional methods, identify Etﬁt.‘ significant jet parameters that relate
performance and costs (both operating and capital) and lo review some basic
applications where fluid jots have been successiully employed. Fluid jetsarenota  Figure 4 - Pure waieriet irimaming ofa
"eure-all" solution, but they are s solution that, if properly applied, will provide fermed door panel with a Rodetn's, Inc
significant economic, productivity, quality, and environmental gains for many Fivg-azis monipulsme ond o 40-fr
industrial applications ingrrsifier. | Photagmph coartery of

Ingersull-Basd Warerpel Cutizng Syvdess |

o s
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Almandite Jet Cut Garnet

Our jet cut brand is the answer.
Expect high productivity with our
Lﬂ. eut almandite garnet grains for

igh pressure water jet eutting
applications. Owr jet cut brand s
the hardest, sharpest, heaviest,
fastest cutting and cleanest of the

rnet family. High density and

igh kinetic energy. Sizes from 8
through 250 mesh. 100 Ib. bags.
Bales Representative for Emerald
Creek Carnel. For more information

contack:

Myers Metals & Minerals, Inc.

450 Colman Bullding
Saattle, W n B804
TEL: ( 22TR

FAX: (208)882-88290
TLX: 758030

2nd Pacific Rim International Conference On
Water Jet Cutting

The ¥nd Pacific Rim International Conference on Water Jet Cutling will be held
at the Hotel Meridian (Orchard Road) in Singapore, Jan 17-19, 1990. The |
conference is organized and sponsored by the Nanyang Technieal Institute ™%
Singapore and the Water Jet Society of ﬁpan_ Authors are invited to submi.
titles and abstracts of papers regarding the fluld mechanies of jets, jet cutting, and
material removal processes, jet cutting and cleaning systems, industrial
applications, medical applications, manipulator design, and safely and
environmental considerations. Completed manuscripts are due on December 31,
1989, Accepted papers must be submitted and presented in English

Technleal visits, sightseeing tours and social -ams for participants and
accompanying persons are being arranged. Direct all inquiries and registration
o

Mr. John SY Tan
150 Orchard Road #07-14
Orchard Plaza, Singapore (423
T homne: T&-;iﬂ
ax: E35-35830
Telex: RS 33205 FAIRCO
Send abstracts and papers Lo

A/Prof. John Choung
School of Mechanical and Production Engineering
MNanyang Techaieal Institute
MNanyang Avenus, Einplporl 2263
Telephone: 265-1744 Fax: 264-1558

Accident Case Study - Shipyard, from page 2

Answer Lo )

WHAT ARE THE PRINCIPAL CAUSES OF THIS ACCIDENT
AND COULD THE OPERATOR HAVE BEEN SAVED?

Pressure not dissharged from the line after shut down and faulty safety catch on
gun. Gun trigger caught on projection. If the rest of the tenm had known that the
injured man was bleeding, he could have been saved.

Moral: Tench discharge of pressure in line and remember, il a "wet suit” keeps
water out, it will alse keep blood in.

Conference Proceedings Available

A limited supply of the official Proceed of the 5th American Water Jet
Canference, eI:iIr August 28-31, 1989, in Toronta, Ontario, Canada are now
available in a single hard cover volume. The Pmﬂdin? are a compilation of all
Lhe papers, comp with illustrations and phmmt s, presanted during the

erence. A variety of presentations relating Lo allowing general topics are
included: Rock Cutting, Basie Studies, Conerets, Construction and Industrial
Applications, Coal and Seil Cutting, Medical Applications and Safety
Congiderations.

The Proceedi are available for $75.00 each
handling (in con U8). Additional ship
destinations outside the U.5S. To order, contact:

Water Jet Techn Asgociation
18 Olive- 5 B8
St Louls, MO 63101
(314)341-1445
FAX: (3140241-1448

us $5.00 for :hippinf and
g charges may apply for

,-
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