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For
Aerospace,
the Proper
Tool for the
Proper Job
Is Key

TRIUMPH GEAR
SYSTEMS-MACOMB
BUILDS CUSTOM
INFRASTRUCTURE FOR
MANUFACTURING
LARGE,
HIGH-PRECISION
AEROSPACE
GEARBOX AND
ASSEMBLY HOUSINGS.

Late in 2006, Toumph Group Inc.
negotiated an  agreement with GE
Engine Systems that would allow its
Michigan-based subsidiary, Troumph
Gear Systems-Macomb, Inc., to supply
the critical CEMS56 engine inlet gearbox
and related parts for the life of the
program. The CFM36 engine, which
propels the Boeing 737 and many
Adrbus models, is the most popular in
aviation history.

Based on the wvolume and cost/
performance  regquirements of  this
business, as well as other opportunities
on the horizon Toomph has made
substantial investments in CNC
manufactoring cells, tooling, modular
fixturing and software to fosther
streamline  the manvfacturing  of
housings for gearboxes and complets
assemblies.

At the heart of the new additions
are two large pallet-loading Mitsw

Te ensvre a long and trouble-free operating life for its gearboxes, Trivmph manu-
factures the houwsings on Mitsui Seiki horizontal CNCs capable of holding crtical
dimensions within 0.0003" {courtesy Triuvmph Gear-Macomb).

Seiki CNC honzontal machines—a 4-
axis (H36A) and 5-axis system (H36A
5-axis) capable of mannfacturing
housing components up to 1000 x 900
x 750 mm. These machines, mounted

on 5-foot-deep cement foundations to

ensure ultra-precision cutting at high
speeds, are in addition to the six other
machining centers (six Mitsni Seild’s
and one Toyoda) that Triomph already
operates.

continued

Trivmph's Dave Czerw vses Mastercam X3 software (left] along with an integroted

Vericut software poadkoge to generate and analyze tool paths for monufoduring
gearbox howsings (covrtesy Trivmph Gear-Mocomb).
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Opportmnity Driven

“Things have changed a lot in
the 26 years I have been with this
company,” says Bob Maggetti, director
of engineering. “When I started out,
we were privately owned and the only
milling we did was to drill lightening
holes in the web of a gear. But our
customers wanted us to do more, so in

the muid-"80s we started making simple
gearboxes. Today, ones like the CEMS56
mlet gearbox are very complex DBut
that’s not the end of it. In the near future
we will be partnering with our sister
company, Tromph Gear Systems-Park
City (UT), to manufacture complete
assemblies. Many of these will be
larger than anything we have made
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The guality and precision of our broaches and gears have won
customers worldwide {and beyond!) — from the smallest gear-
shop to NASA and the Mars Rover.

Precision manufacturing, modern equipment, advanced
technology, and quality control, batanced with talented crafis-
manship, means you get nothing but the very best

Guaranteed the most rigid shank cutiers and the highest quality
level disk cutters made.Products that perform. Why use Broach
Masters/Universal Gear? Because your parls matier!

Az a complete source for all your tooling and production needs.
Broach Masters/Universal Gear will supply you with the highest

quality products and services that you and your customers
expect. Experience the difference!

Call 530 885-1939 or visit
www.broachmasters.com
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previously, and that business is likely to
be driven by the demand for helicopters
and the offshore oil industry. These
new directions demand that we
sinmltaneonsly make improvements in
both our precision and hgh throughput
manufacturing capabilities.”™

Indeed, Maggzetti says the helicopter
project was one of the measons his
company purchased the new CNC
machines.

Supporting Systems

Milling was the most heavily
burdened department in the shop. The
purchase of the two large machining
cells was justified. based on the volume
of work and a fast payback of only
two to three years, thanks to increased
productivity. According to Dave Czerw,
milling department manager, “We were
locking for larger machines for our
larger work We selected horizontal
Mitsui Seiki machining centers becanse
of the accuracy., repeatability and
dependability they provide.”

The new manutacturing cells would
be a fuwther extension of an ongoing,
specialized system for high-precision,

Trivmph Gear Mocomb's veteran staff
is exploiting CNC capabilities for auto-

matically manufacuring challenging
parts and assemblies with high levels of
predsion and producivity. Shown here
is Brent Berger (courtesy Tmuomph Gear-
Macomb).
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The four 4= and S-axis Mitsui Seiki hor-
izontal CNC  machining centers are
staged with custom moduvlar fixteres
to ensure excephionally fast setups and
secure workholding for gearbox manu-
focturing predision [(courtesy Trivmph
Gear-Macomb).

high-volume manufactoring of howsings
that has evolved at Trinmph in recent
vears. Major elements of the system
inclode:

Robust horizontal CNC. The new
Mitsui Seil 4- and 5-axis pallet-loading
CNCs have a 1,000 mm cube work area,
glass scales for high precision and 240
and 360 tool carousels, respectively. The
S-axis machine is particularly inportant
for single-setup manufacturing ot parts,
which should be set upin the fixture only
once to preserve positional accuracy. For
example, in the case of housings made
ot magnesium that are very temperatore
sensitive, single setup masmfacturing
on the 5-axis avoids posifoning errors
due to clampout (minor changes in the
part’s shape when it is released from the
fixture).

Paris like those made for the
CFM56 engine inlet gearbox have
many exceptionally tight tolerances.
“For example,” says Czerw, “we have
a couple of bores with diameters that
musi be held to within 0.0003". As for
positional accuracy, the two bores have
to be in-line withan 0.0005", and they
must be positionally located to other
teatures 00 degrees from them to within
0.0002". So that’s why we bought the
mulling machines that we did.”

The CNC machining centers must
meet these requirements with
budgzet” to spare to compensate for such
things as tool and fixture variability.

CAM capabilitics. For programnmng

tc

all of its CNC machining centers,
Trinmph vses Mastercam X3 software.
Thizs package allows the company
to tap into all of the capabilities of
the eguipment including large tool
libraries and 5-axis capabilities, as well
as 90 degrees and indexszble heads.
“Surfacing™ allows rapid creation of

GUSTOM
WORKHOLDING
SOLUTIONS
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surface

scolptured  toolpaths from
modeling.

Custom modular fixturing. A key
to productive manufacturing of gearbox
and assembly housings is mininization
of setups. To achieve that, Triumph
uses Stevens Engineering Inc. modular

continued
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fixturing systems, which it uses on all
of its Mitsui Seikis and are virtually
resident in its Masfercam libranes
Each machine is fitted with a gnd plate
of dowels so that fixturing plates can
be moved and accurately located on
any machine This gives the shop the
flexibility to nse a vadety of machines
for the same part with exceptional

In the past making a part that
required 150 tools to mamfactore nvight
have required a day and a half of setup
time. With this system, Czerw says his
shop has whittled the setop content of
these jobs down to a couple of hoors.

Toolpath verification. Mastercam
allows Toomph to manvally fine-tune
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any cuiting operation. However, a
given part can have hondreds of these,
so Toumph nses Vericut software in
interaction with the CAM software via
proprietary “C-Hook™ technology to
automatically analyze peometries and
toolpaths and modify them to improve
cutting efficiencies and check accuracy.
The part is observed being made in a
realistic virtual machining environment
in Vericut before posting it to the CNC
machining centers for efficient real-
world manufactuning.

Czerw says he is continually using
the program’s verification feature to
avoid potential tool and toolholder
crashes.

Keep Chips Flying

Czrew says that, 15 years ago, it
would take his company several days
to zet up and perform as many as 20
operations on eight machines to make
housings similar to the ones they make
today. Now all of these operations,
including bores that used to be ground,
are being performed on a single 4-axis
CHNC, with one or two fast setups using
the modular tooling. Today, CFM56
inlet gearbox housings are  being
manufaciured at a rate of better than

three a day.
With the high rpm and rotational
stresses  placed on  helicopter

assemblies, high-precision, single-setup
manufacturing with the 5-axis system
will become even more inportant. Even
so, Czerw says the name of the game is

to still “Keep the chips Hying.”

Steven Bisson checks o part thot 13
years ago would take Trivmph several
days to set vp and manvfadure (cour-
tesy Trivmph Gear-Mocomb).



“We get paid for doing that
and nothing else,” he adds. “My
setting tools is overhead. We get paid tor
cutting chips. That’s our main goal—to
keep the machines making chips. That's

what we are investing in ™

For more information:
oottt Walker

Mitsui Seiki

5463 Commernce sSineet
Fronklin Lakes. NJ 07417
Phone: (2013 337-1300
Fox: (201) 337-3680
swalker®@mitsuiseiki com
www. mifsuiseiki com

Triumph Geaor Systems-Mocomb. Inc.
15375 23 Mile Rd.

Mocomb. M 48042

Phone: (6846) 781-2800

Fax: (584) 7810152

www. fiumphgroup.com

Nano-
technology-
Based
Lubricant

TESTED TO REDUCE
GEAR WEAR

ApNano  Materials’s Nanolub
lubncant was  demonstrated o

significantly decrease wear pits on gear
teeth in a test conducted by the FZG
Gear Research Centre of the Technical
University of Munich, Germany.
Nanolub uses nano-sized particles
of tungsten disvifide stroctored as
nested spheres, known as inorganic
fullerenes. Layers of the fullerenes slip

NEWS

off voder loads to form an adherent
film which reduces friction and wear.
The particles are added to lhiguid ol
of grease to increase the lubricating
properties. Nanolub also “wraps™
moving parts with a thin lubricating
film meferred to as foibofilm, which

confinwed
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