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n 2004, 1 wrote a “Speaking Out” ar-

ticle for HPC, offering my perspec-

tives on the aerospace industry’'s need
to reduce the cost of composite parts
through the use of automated pro-
cessing equipment. My article focused
specifically on the need for a greater
variety of composites processing ma-
chine sizes and configurations. | also rec-
ommended that machine suppliers
develop more affordable machines that
would give more parts manufacturers
access to high-tech automated process-
ing methods (see “Learn More,” p. 13).

In the past seven years, some progress
has been made. Suppliers of compos-
ites processing equipment are offering
a greater variety of machines and have
made significant improvements to auto-
mated tape laying (ATL) and automated
fiber placement (AFP) technologies.

Fiber placement equipment now is
offered in four configurations: a conven-
tional winding-style machine platform, a
gantry platform, a traveling-column plat-
form and a small machine based on an
articulated robotic arm.

AFP delivery-head technology also has
improved. The latest head technologies,
developed for fabrication of very large
composite structures, run wider slit-tape
materials and, therefore, have much bet-
ter output rates (lb/hr) than previous AFP
systems. The new AFP delivery heads can
place slit tapes in widths that range from
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0.250 inch to 0.500 inch, instead of the
narrow 0.125-inch materials that typi-
cally were used for many years with AFP.

In the past few years, several new fiber
placement delivery-head technologies
also have been developed. Two machine
suppliers, Ingersoll Machine Tool (Rock-
ford, 1ll.) and Electroimpact (Mukilteo,
Wash.), offer AFP delivery heads with the
material spools (creel) mounted on the
head. Mounting the creel on the delivery
head shortens the path that material must
travel from the spool to the cut, clamp and
restart (CCR) mechanism in the head. The
shorter material path simplifies the pro-
cess and reduces the risk of process inter-
ruptions. Electroimpact and Ingersoll also
offer a “quick change” capability for chang-
ing out material-delivery heads.

MAG (formerly Cincinnati Machine,
Hebron, Ky.) offers a wider range of AFP

Improved processing speed
has been an objective for all the
AFP machine suppliers.

machines than in previous years. MAG
has four sizes of AFP machines and re-
cently started offering a gantry AFP ma-
chine. The latest MAG AFP machines
have improved bidirectional lay-up
capability, programmable compaction
force and infrared heating, all of which
improve processing speed.

Over the years, one of the few nega-
tives about fiber placement has been the
perception that it is a slow process. Fiber
placement was usually sold based on its
ability to lay material on complex shapes
and not so much for its speed and out-
put capabilities. But improved process-
ing speed has been an objective for all
the AFP machine suppliers.

MTorres (Torres de Elorz, Navarra,
Spain) has developed new AFP delivery-
head technology that has significantly
advanced processing speed. The head
technology developed by MTorres is
based on the company’s 35-year history

as a supplier of processing equipment
for the paper industry. The cutting and
splicing technology used for its paper-
industry equipment was determined to
be applicable to the composites auto-
mation industry and influenced the com-
pany’s decision to develop composites
processing equipment.

The CCR mechanism developed by
MTorres is based on a rotary process for
material cuts and adds during process-
ing. The rotary cutter and refeed rollers
match the speed of the material travel-
ing through the delivery head and en-
able cut-and-add of slit tape materials
at maximum machine speeds. The rotary
CCR process also can perform cuts and
refeeds with close-tolerance accuracy,
even at full machine speeds.

MTorres also borrowed technology
from its paper equipment to develop an

automated slit-tape splicing system.
The machine creel contains primary
and secondary spool stations. When
the primary spool’s tape runs out, the
tape from the secondary spool is au-
tomatically spliced onto the primary
spool's material end while fiber place-
ment continues uninterrupted.

The automated tape laying process
also is alive and well, and the suppliers
of these machines offer new-generation
equipment. MAG, MTorres and Forest-
Liné (Capdenac, France) are offering ATL
systems with improved output rates.
MAG also offers a new small, flat ATL
system, with a fixed-bed gantry configu-
ration, designed specifically for laying
flat laminates that subsequently will be
hot formed to the final part shape.

Forest-Liné has made major improve-
ments in the output rates of its ATL ma-
chines. The company's latest ATL, the V2,
has a redesigned head that is more com-
pact. Its offline cutting system, used to
prepare tape courses for its “two-phase”
and “dual-phase” ATL processes, has been
simplified. Forest-Liné claims the output
rates of its latest ATL machines are double
those of its earlier ATL models.

MTorres offers a variety of ATL machine
configurations (gantry and moving =3
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column) and tape delivery heads. The
moving column configuration is intended
to lay up material on cylindrically shaped
tools. MTorres also offers ATL delivery
heads that can lay material bands from 3
inches to as much as 24 inches wide.

ATL and AFP processes also are begin-
ning to merge. For example, MTorres now
offers a small cantilever gantry machine
with a fiber placement delivery head on
the machine’s z-axis. It is intended to lay
long, flat laminates, but it uses AFP tech-
nology instead of a conventional ATL
head. MTorres developed this machine
specifically to lay stringer laminates
for large transport-aircraft structures.
Using a fiber placement head that fea-
tures individual tow control, instead of
a conventional ATL head, the machine
can lay complex flat laminates with a
significantly reduced scrap rate. MTorres
has sold several of these machines and
has seen a lot of interest in this machine
configuration.

Although the large machine tool com-
panies discussed here dominate the
market for automated equipment used
to build larger composite parts, the com-
posites automation supplier base also
includes a few smaller companies that
offer more affordable (and smaller) ma-
chines. These are usually designed for
specialty composites applications. Auto-
mated Dynamics (Schenectady, N.Y.), Ac-
cudyne Systems (Newark, Del.) and Co-
riolis Composites (Queven, France) have
been involved with composites automa-
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Read this article online at http://short.
compositeswarld.com/6BTUNGqw.

Read Grant's previous article in HPC
March 2004, (p. 9) or visit http://short.
compositesworld.com/STPd7N8A.

For more information about ATL/AFP
equipment, read the following:

“ATL and AFP: Signs of evolution in machine
process control,” HPC September 2008 (p.
41) or visit http://short.compositesworld.com/
dvQpxHQu.

“ATL and AFP: Defining the megatrends in
composite aerostructures,” HPC July 2008
(p. 68) or visit http://short.compositesworid.
com/1CNvo7El.

“AFP/ATL design-to-manufacture: Bridging
the gap,” HPC May 2009 (p. 42) or visit http://
short.compositesworld.com/nrRgtwzc.

tion for several years, and they usually
design a machine to meet a customer's
specific need. These smaller companies
are very innovative at designing special-
ty machines, and they have sold a lot of
this kind of equipment around the world
(see “Learn More”).

Composites automation continues to
improve, and the machine supplier base
is slowly expanding. As composites us-
age on new aircraft programs continues
to expand, more machine companies are
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interested in getting on the composites
bandwagon. The expanding supplier
base, continuous improvement in ATL
and AFP technology and a greater variety
of machine choices is good news for the
world's small- and midsized composite
parts supplier base. The combination of
more composites processing machine
choices and competition among a great-
er number of machine builders likely will
make composites automation more af-
fordable in the coming years. ®
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