Water-Jetting Prowess
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Why KMT Waterjet Systems

e ’ _;r-f Tt T . Since 1971, the employees of KMT Waterjat (formerly Ingersoll Rand),
L™ : s sad ] have served a pivotal role as pioneers in the manufacturing industry by
:’E%' ! = developing leading designs of waterjet intensifier pumps and precision

] ‘g ‘ cutting heads. KMT Waterjet Systems is a global manufacturer of waterjet
(] cutting systems, ultra high pressure pumps, and components for waterjet
i .. systems. KMT's product offerings include UHP pumips, waterjet-cutting
nozzles, focusing tubes, pneumatic cutting valves, intensifier and high-
. pressure parts, abrasive cutting systems, waterjet spare parts, high-
;. ke &) pressure valves, fittings and tubing preducts, diamond crifices, sapphire
. orifices, ruby orifices, and robatic applications.
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By Elizabeth Engler Modic // Managing Editor

Pushing the autorated waterjet system envelope -
and creating a part-fo-tool process as well as cutting
challenging materials with ease - is just standard

operating procedure at i-Cubed Industry Innovators.

utomation related wo waterjet cueting and waterjet-cleaning projeces is not
a new idea or new rechnology.

“There are 3 bor of conventional warerjer ¢ urting machines available,
and their capabilities are very similar, such as fac-sheet cutting, or with a litde
more investment cthere is the ability o angle cur, but nor much more,” scates
Dhavid Bunker, president, i-=Cubed Industry Innovarors Inc, Stoney Creek,
Oneario, Canada, “Our locus is water-jet i||15 s whar we do s build walerjel
cutting systems and the automation associated with them. Our engineers focus
on integration tor precision G-axis and higher worls. Whar is unique abour i-
Cubed Ihlmgh, is there are nat MY COMmpEr itors in our focus area —a fair share
of prople integrate waterjet and automation, but our prowess is with 90,000psi
while ochers stick with 60.000psi.”

Beyond rhe inregrarion aspect of i-Cubed, anorher parr of the company offers
contract manufacturing services 1o customers, somewhart catering 1o the Tier 2
suppliers to the aerospace industry. However, this contract manufaceuring service
also Ainds usefulness in selling porential customers on the benefies of integrated
.'I.}'?\u'l.'ll'l.’ﬁ.

“We really use that side of the busines o educate customers,” explains
Tom Sturrup, direcror of sales and marketing, i-Cubed. *If you are a potential
warerjer customer and you visic another systems inregracor, the only equipment
they display are standard cutting machines, However, what we offer through the
contract side of our business is specialized real-time application. 1Fa potential
customer comes through our door, they typically have a part in hand that they
present as a challenge to our engineers, Moving 10 our manufacruring area, and
ifi m‘l;;tiwljr shorr order, we are able 1o fixrure L, tool U, OF PROEram up one of
our machines for a precise, hands-on demonstration of their pare produced with
our syseem. That is rypically whar Hips the switch and illustrates the difference o
them berwesn the theoretical and the agrual — making it zeal, so the customer is
not investing in what we say we can do, but investing in what we have proven we
can do.”

Regarding the marerials of focus, ir is vast — ranging trom roughing our
ritanium and Inconel I.;I.\.Iilli_';\. [ cULLing compsine, srainless .\.II:'I'I.| and even

pmn_iutm that are B5% HJas'_-..

Integrated Parts
Application challenges for integracion of the right process is what drives the en-
ginecring minds at i-Cubed, so they start from an array of products to deliver the
exacring requirements their customers demand.

x.||||':1.|:-I_I-.'\1-.'.|||:', I||-:' ﬁulu-—iuy., ”:I.:.Hllll:-lrl:lliiﬁl - H:II.! I:I}' :|||ri||1|3I|-||-|| Wi fmed
the delivery of the material to and from the cell - we handls it all, be it robot-
ics, conveyors, or a combinaton of both,” Bunker states. “While we inregrane
standard sofreare, such as Mastercam (CMC Software Ine., Tolland, T, and
RobotMaster {Jabez Technologies [nc., St Laurent, Quebec, Canadal, all of the
hxturing is custom. When it comes to robots, we can implement the customer’s
request — working with ABB, KUKA, Motoman, and FANUC”

”ut\':vt'l, Bunkes EOE 0N I|r-;:n.'|_|'|',|,i:| that the WRE‘..,‘I_iI::[ pump ill[gglahﬂ 1]




LEMO'S M SERIES
WITH USB
CONNECTIONS

Rugged
Waterproof USB
Connector (IP68)

LEMO's M Series has
added a USB type A
connecior to ilts family
of lightweight compact
connectors.

& Waterproof IPG3
(when mated)

® Rugged, Outdoor,
Harsh Environment,

Lightweight
# Resistance to Vibration

#® Fast and Easy
fo Secure

® Aluminum or Brass
Qutershell with
Conductive Finish

® Use with Off-the-Shelf
USBE Cables

® Easy to Use
* USB20 )
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[-Cubed's affiine-peogrammead dual mbet cell lzabass
a9t x A0 cutting arza, two 6-axts 3. 1m reach ok,
anil 2 175hg KIMT Pro <KL ingensifer,

function ac 90,000psi makes all the differ-
cnce in their sysrems versus others on the
marker.

“Being an integrator for KMT Waterjer
Syscems lets us integrate ultra-high waterjet
pumps and advanced curting nozzles inm
the syatems we design, Whar pecple do
not understand until they witness ie is that
curting with the BMT Warerjer Streamline
PROZ 123hp pump, curing ao 90,000psi
delivers twice the power while cutting
product in half the time, or less than half
the time, when compared o conventional
G0,000psi sysrems,” Bunker srares. “Tn addi-
tion to the presune decreasing cutting time,
the ahility to cur thicker materials accurarely
and quickly is also an advanmge when the
integration comes wogether with the righe
compoenents and processes.”

The EMT watcrjet pumps fearure dual
90,000psi inrensifiers thar virmually elimi-
nate pressure drop at 30,000psi, enabling
twice the cutring power when compared to
lovwrer pressure systems,

Asan L'Ju:lrﬂ[:lh' af wark thar i-Cubed
engineers can offer from the other half of
the facility is a recent test piece cut tor an
aircraft hrake component.

“Basically, we wok 2 titanium forging
and shaped it; normally with abrasivejer at
60,000 psi, the part would be cur ar approi-
1||:4I|.;|‘||.I 1|.'|H-||||||. as the '||it;|..|' is 7" thic |-s_.‘€
Bunker notes. “However, with 30,000psi,
our sraft was able o cur ic ar 0.50ipm,
curring ir in harely one-third af the fime
compared to traditional :llal.'hinillg,. Orerall,
we cut the part in three hours when tht:r
were curting it in eight hours.”
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With reductions in manufacruring rime,
such as the ability oo produce a job in one-
half 1o ome-third the |_|u-:|||_1_| ime, i'm-.[il'.;;a-
tion for the investment in an integrated
warerjet curring cell comes easily. Further-
mare, Bunker cxplains thar the wasie gener-
aved from waterjet cutting at 90,000 is
reduced by about the same amount as the
reduction in the curting process — resuli-
illg in u lesser environmental '|||||m|;l 1o the
WastE sITeam.

Why Part o Tool?

*One specialty we are extremely proud of
is cutting shroud rings and other asrospace
COMPENENTS B0 0Ur systiems with a pare-eo-
ool ProCess, FFIIII_!IJ'FEI. customized !Fnc[“ring
we can manipulate the part to the fxed-
head cutring process which delivers a much
mare precise arrangement than fiouring
the part and then moving the cutting head
e it," Bunker explains. “Through precision
robot programming we are able to work in
EVEIY XI5 a5 we can rotate and cut on every
facet of a component we are shaping,

“In addition, by removing the move-
ment of the robor we are narrowing che held
in which the robot is |_'|,||_l_i|1|§ so we have
reduced che erroms that can occur when a
pare is undergoing multiple curs. Essentially
the cumularive error of the roal and rohor
haaving 1o move repeatedly gets cut down o
practically zero, which is what delivers the
precision tolerances on this process,” accord-
ing o Bunker,

The same ks even truer if you look at
curring on a Har piece of marerial. It che
priscess is through toal mo parr, and you



waterjet {4\,

The weaher in the nusting lapks asasts
with nolss suppeesslon while outting
blede pameris i tuttsine shioud fincs

Showt i 20 abrasive watergt coupon
cutting of an 8° thidk plece of matenal
bor 3 mandilacners stidy,

‘ | truly feel that this is an area that will see tremendous
growth in the coming years. As | see it, this industry

is just on the verge of really taking off with regard to all the

applications that go,0o0psi waterjet cutting can enhance.

Once one of the big players really moves in this direction,
the other will follow suit quite rapidly. ’,

— Dave Bunker

have a 10t x 306 piece of marerial, this
requires the robor and tool 1o move across
that entire area, relocating and manipulat-
ing at each step, resulting in the cumulative
errors mentioned by Bunker.

Waterjet vs. Other
According to Bunker, the standard pracice
fior shroud ring manufacruring is rypically
wire EDDM or |:1~.|,'rr. |_11|i||_|_r_, ;4|||,| |||,-' 1% Mol
shy in seating that the benehits of utilizing
waterjer for this process are speed and cost.
“There is a cost henefin g:limﬂ ]l}' gen-
erating a shape with waterjets, but the real
advantage is thar there is no hear-affecred
zone, which comes with wire EDM and
basers,” Bunker states, “What I";{Ppl_‘ll'\. when

a shape is cut using EDM or laser is the ma-

terial ends up with a recase layer because of
the thermal process on the material, Mow,
this s more common in laser cutting than
in wire EDM work, bur it i an ocourrence
in both PriFCessEs.

"Nn-.-., this tecast |::|}'-:;' rl,'q'.Jill;'.:t. rermoval
before welding the part to the nirbine, so
now there is another step in the manu-

facruring process and thart is to grind the
shape after the wire EDM or laser process.
However, in the case of parts cut with a
waterjet at 0,00 psi; it is already in a weld-
prepped condition so no additional steps are
required and it can go righe 1o the rbine
attachment stage,” Bunker explains.

A great example is when the scaff a
i-Cubed was asked o cut a rest shroud rillg_
for a turhine blade with a very narrow eail -
down to 0.040°, If the client cut the turbine
blade using EDM or laser, they would have
[ g Into thar narrow area o remove the
recast layer, Knowing this removal of the
recast was near impossible, the cusromer
asked rohave a tesr parr cur on a warerjer
system, and [=Cubed’s staff pladly complied.

"The part was cut on one of our systems,
met all the tolernces required, and needed
|||51||':"ﬁ'\i||l:. ::II I.|.'|||'| Ik II':' II.'.-llﬂ}' I-III |!'|.:
next step, which is assembly,” Bunker notes.
"Thar is just one example of whar our
.\|r-c'|..:':||l}' af inregraring ML psi warerjer
technology achieves, There are many more
cases where we do test paris tor custom-
ers thar resnlt in reducing oycle rime and
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finishes ready for assembly. Anything that
reduces pant processing and can speed up
I||!_' |-|||i',||-';|:j 5'1”‘"1'-“' Lisa ]Klllu:\ (73] i-:||_1 }.hnp\

these days."

Drawbacks
“One of the benefits 1o ill[g';-:',r::rin!-_’_
90,000psi cutting is the elimination of one-
third of the waste stream.” Bunker says.
Wich regard 1o the wasre seream, Bunker
explains that the repurposing is costly, waste
collection is time-consuming, and produc-
tion feels the impacr as the machine must
hlL' du'-.vr:. A 'lu.-suiriu--:' [ £X] '\k‘f‘tt-:'ril:'l [4 '.'.Irill_ﬂ
often comes when cutting is at 90,000psi,
as thar speed may eliminare the need for
abeasive, resulring in a cleaner process.
"'Hu'r{' are many rr|;||q"r:.;||\. |i1:._: cut Wil h
straight water, such as pre-preg carbon fiber
marerials, rubhers, plastics, and fiberglass
muarerials thar are 820 1__l,|:|.-..'\.." Bunker stares.
“Touching these materials in the waterjet
cutting process with anything less than
90.000psi just will nor work, so we really
perfect this an of cutting materkals without
abrasives and doing it in a fast manner”

Other Applications

Moving beyond the line of materials suc-
cessfully cut by waterjets at H0L000psi is the
area of cleaninglooaring removal, According
(11 |:5u||k|:_:r, l:-l.'\q_n::lrr.ill:_l; TS COMIMon s I,||-:;
maintenance and repair of jet engines that
were once coated with ceramics bue requine

Prubobic rewie-lood sicn o cul & aenpspace
brake component ot of a solid titaniom bodk.
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metallic coatings instead. Theretore, as jet
engines need to hecome more efficient wich
';‘g,illd tor Fuel -:,;:-.':.ﬁ.|,|.'".'_,||i|r||: I]l-:':n.' tend o
run hotter and the meeallic coatings work
benter in thase cases.

"I truly feel chat chis is an area chat
will see rremendous grﬂ_lw[h in the |.|,||1|i||g
years, Bunker says. Mow, anol her area, not
oo dissimilar to coating removal is in the
casting of marbine parts, where rimming of
the casting is with the abrasivejer process,
and the shell removal is with 2 warerjer
process,

LT ! BEC ir. |h.l-'\ i|1|.|.|.|.\rr_'.' iz ill:ﬂ i r||-:'
verge of really mking off with regard o all
the applications that H,000psi warcrjet
curring can enhance, Onee one of the big
F"I,|:|-L s Tl,d”:;' mMves iII |I||h L{iﬂ,'{lilﬁfl, I II{
other will follow suit quite rapidly,” Bunker
concludes. A

i-Cubed Industry Innovations Inc.
Stoney Creek, Ontario, Canada
wiwwLicubed biz

KMT Waterjet
Baxter Springs, KS
wiww. kmitwaterjet.com

Watch KMT — The Power
of Watar on YouTube at
http:fbitly/ 122649,
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