TEthﬂﬂ'ngy in Action
A Five-axis

Triumph

Triumph Structures-Wichita strives to constantly meet the needs of its acrospace Th f”‘WGH‘E‘d UEIDSPGCE

customers by being a progressive and innovative company, continually acquiring

new technologies, and maintaining an entreprencurial environment for continuous CDmpDﬂEHFS are more

change and rapid response. EJ[FfCJ;EHHI}-’ mOCh r'ﬂed in
Founded in 1975 as Excel Manufacturing Inc., the shop’s core competency
was CNC turning and grinding, During the late 1980s, it ventured into CN( a new CEH.

milling, and gained a reputation as an organization centered around the in
corporation of emerging technology such as robotic systems for loading and
unloading machined product.

By the 19905, the contract-manufacturing shop further evolved by investing in
a then little-known technology called "high-speed machining.” Customers within
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Components for the V-22 Osprey are machined at Triumph Structures-Wichita.
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Machining operation on a Vortex 815.
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aerospace industries worldwide. And to this day, Triumph
Structures-Wichita continues its philosophy of being in-
novative with technology-based investments 1o maintain
its standing as a global leader in aerospace contract manu-

facturing. Five-axis, high-speed machining is the shop's
mist recent technological investment, adding to its already
established core capabilities of FMS production, waterjen
cutting, three and four-axis machining, engineering services,
and quality assurance.

Al the heart of the facility's five-axis machining opera-
tions are seven high-speed, five-axis machines from Mazak
Corp. (Florence, KY . Two of the machines are column-feed
Vortex 8155, while the remaining five are double-column
Nortex 1400s,

Incorporating these machines, with their different designs
and table sives, provides the shap with more options when
deciding on how 1o best process aerospace parts,

Fhe five-axis machines have expanded Triumph
Structures—Wichita's part sive and shape machining
envelope, What was ance a 30 = 30 mm average part size

Aluminum makes up about 80% of what is machined on
the five-axis machines, along with some hardened metal parts.
Yart volumes vary from 6 1o 20 per jobforder, with a lot of jobs
ofien repeating, On the Mazaks, parts are completed in single
setups, which increases accuracy and reduces cvele times.

The five-axis machines are arranged in a cell and run
24 7—twa 12-hir shifts Monday through Thursday, and two
1 2-howr shifts on the remaining days of the week. Puring the
weekend shifts, the machines operate hasically untended. A
core group o machinists with a leader are in charge of the cell
and operate only the shap’s five-axis machines,

“In this day and age, there are button pushers, operators—
and machinists. Fortunately, machines such as the Mazaks
are quite casy to learn and are quickly up and running, This
is 4 benefit for our operators who may not vet be able to set
Up our expensive gmuplci parts, Irunt can almost immiedi-
ately run production on the machines,” says Mike Schierling,
production manager at Trivmph Structures-Wichita, “These
machines are simple, straightforward, and easy 1o run, besides
being efficient.”

‘In this day and age, there ore bhutton pushers,
operators—and machinists.”

capability, 1s now 1.2 = 4.2 mowith the Mazaks' expansive
Y axes, This has allowed the shop to further diversity the
range of jobs it accepts and to take on more work involy-
ing higger parts,

Mazak's Vortex five-axis machines allow Trivmph Struc-
tures—Wichita to machine large workpicces with comples
contours, Special tilting spindles on the machines provide
high accuracy as well as heavy-duty machining thanks o
backlash-free roller gear cams. Their rotary A and B axes can
position over a range of +40%, and each axis can be indexed in
G001 merements,

Unlike on its three and four-oxis machining centers, Tri-
umph Structures—Wichita can cut complexs agrospace com-
ponents using the side faces of ball end mills positioned with
the A axis and B-axis spindle rotation an the Yortex machines,
This allows the shop 1o reduce machining time and increase
Paarl accuracy.

Mast of the facility’s aircraft components have thin walls
andd cross sections, The shop successtully cots walls and tloars
as thin as 0.5 mom, and provides products made from single
pieces rather than the conventional riveted metal assemblies.
Some of the components made here are used on the Huey
UH L aireraft and the V-22 Osprey tilt-rotor aircraft, They have
also produced complex Kits and assemblics for C-17 window
frames, C-17 Intercostals, F- 15 horizontal stabilizer leading
edgges, F-15 third ramp door engine inlets, and UF-o0 Black-
hawk FLIR nose mounts,

Schierling comments that the learning curve for the fve
axis machines was quite short, The simplicity of the machine
comtrols contributed o this, and the initial training provided
by Maeak technical personnel was all they needed. Plus the
shop already had several machinists experienced in Ave-axis
miachines, He adds that the anly real challenge to incorporat-
ing five-axis machining appeared in the shop's programming
department, but even that learning carve was a short one,

In its engineering and programming departments,
Trivmph Structures—Wichita uses several engineering and
NC-programming support svstems, These include CATIA VS
CADVCAN soltware, Mastercam X, Siemens NX6, and—
specifically for its five-axis operations—\ericut V7 verification
and five-axis simulation with Auto-1iif,

uality leads the pant-production process at Triumph
Structures—Wichita, especially in the case of first-article parts,
Once the required part quality is achieved for a specitic job,
the shop then studies the process and determines ways 1o
reduce ovele tmes through feed-and-speed adjustments, and
within the programming process. Trinmph Struciures-Wich-
it is certified 1o AS9100 Rev 15, D-9000A Approved, and in
contormance with 1SOW00 1: 2000,

"W have the same group of experienced machinists run
our first-article parts, because these guys are quick to spot

potential problems before they turn serious. And these guys
will re-evaluare jobs and improve upon how we run them on
the Mazaks,” savs Schierling.
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