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This month’s focus is on select SAE standards activities and the ramifications

of those activities on industry.

Boeing steps up for RFID standard

Dreaded is too strong a word.
Apprehensive is perhaps a more apt
description of Daryl Remily’s disposition
months ago when he was being pressed
to take over as head of an SAE
Aerospace committee whose chairman
had resigned.

Heartfelt though they might have
been, his misgivings did little to discour-
age his colleagues from electing him
chairman, and Remily now finds himself
Chairman of the SAE G-18 Committee
on radio frequency identification (RFID)
at a time when the technology is taking
off.

Remily laughs while recalling how he
came to become chair, and in an inter-
view with Aerospace Engineering aired
no complaints about what it has en-
tailed.

Aerospace engineers can understand
Remily’s apprehension at serving on a
committee, much less as chairman, giv-
en the devotion of time and energy re-
quired for the unpaid position. But he,
like many others serving as members or
officers of an SAE committee, also un-
derstands that some issues are of such
importance that someone must step
forward to take a leadership role.

As Technical Principal in the
Automated Identification Group at
Boeing, Remily is certainly qualified for
the post.

Asked what a standard-less RFID
aerospace world would look like, Remily
said, “I'll answer with one word: chaos.”
In elaborating later, he said industry
standards are an “absolute necessity."He
noted that Airbus and Boeing “have
70% commonality in suppliers, and to
generate more than one standard
would be foolish and certainly would
not be cost-effective—not only for the
suppliers but for the airlines as well”

It's with airlines in mind that the
standard was developed. “We're looking
at RFID technology to improve configu-
ration control and help airlines reduce

Boeing is releasing limited information about the number of RFID tags it plans to use on the 787.

“The only limitation for use of RFID is our
imagination,” said Boeing’s Daryl Remily.

costs by allowing them to better man-
age their part maintenance and repair
history,” said Remily. “We think it will
enhance parts traceability and reduce
cycle time to solve in-service reliability
problems. And we want to improve the
accuracy of the information exchange
between the customers, the suppliers,
as well as Boeing.”

The G-18 standard AS5678, Passive
RFID Tags Intended for Aircraft Use, es-
tablishes the documentation required
for the development, testing, and iden-
tification of passive-only RFID tags.

Bonded to parts with adhesive, the

tags have the chips and antenna em-
bedded into them. But they lack a trans-
mitter—hence the descriptor “passive.”

According to Boeing’s Kurt Roberts,
former G-18 chairman and author of the
AS5678 standard, the tags “transmit”
information via the energy provided to
them by an RFID reader.“The more en-
ergy that the tag can capture from the
omnidirectional zap [of a reader], the
more it can reflect back,” said Roberts,
who serves as Project Manager and liai-
son between the program management
office and the lifecycle product team on
the 787.The amount of energy a tag can
capture and reflect is a function of an-
tenna size, he noted.

Boeing has announced that it will
use passive RFID technology on the 787
Dreamliner. To what extent it will do so,
“the only thing that would be valid to
say at this time is that we're going
through the development process and
we've looked at studies from limited
quantities to very large quantities,” said
Remily.“The actual number could
change from today to tomorrow.”

Remily also declined to say at which
frequency, or frequencies, the RFID sys-
tem will operate. “The UHF band [860-
960 MHz) is what we're [focusing on] at
this time,” he said.“Now, can we find
opportunities for other frequencies?
Absolutely.” Boeing still has options to
work through, he noted.“What we use
and how we use it is still being devel-
oped, and what frequency we use is
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going to be developed. But for the 787
or for any other application, it could be
more than one frequency.”

About the transmitting aspect of
RFID technology that will be employed
on the 787, Remily is more sure, saying
the choice has been made to use pas-
sive RFID. But he did not rule out the
possibility that at some point Boeing
will implement active RFID technology
on the 787 and other aircraft. With ac-
tive RFID, the tags have their own power
source and can transmit signals rather
than simply reflect signals as the passive
type does.

Active RFID is among the topics the
SAE G-18 committee will address in the
future, Remily said.

In March, Boeing announced that it
had selected Intelleflex to supply the
silicon chips that will enable passive
RFID tags to be used on “maintenance-
significant” parts of the 787.The tags,
called “smart labels” by Boeing, will con-
tain part identification as well as main-

tenance and inspection data. At 64 kbit
UHF (ultra-high frequency), the chip has
the largest memory in the industry, ac-
cording to Boeing.

Boeing, Intelleflex, and other players
in the industry are “pushing to achieve
some level of maturity,” said Remily.
“There was technology available in the
past, but it was low-memory—some-
thing we'd see at the Wal-Marts world or
the Kmarts. But that's more of a license-
plate-type technology, and we're look-
ing at a higher level of technology.”

Two well-publicized trials involving
FedEx demonstrated the viability of
RFID technology for aircraft, according
to Remily. In the first trial, a frequency of
13.56 MHz was used. It was found to be
insufficient in terms of reading distance.
So, for the next trial, Boeing used UHF
(915 MHz), and reading distance
jumped from 6 to 12 in. to 8 to 15 ft.

Not all applications require that type
of range, which would accommodate
such tasks as checking landing gear ar-

New brake technology leads to new standard

As is often the case, a new technology
requires a fresh look at industry stan-
dards. Electric actuation of brakes is
such a new technology, and SAE is ad-
dressing it.

Goodrich is supplying the electric
brakes for Boeing’s 787.

AS5663, developed by the SAE A-5
Aerospace Landing Gear Systems
Committee, sets out performance and
reliability parameters for such systems.

Prior to AS5663 there was an indus-
try standard, TSO-C135, governing
brake performance.“The TSO has
evolved to maturity specifically around
the technology of hydraulic brake ac-
tuation,” said AS5663 sponsor Heather
Beaton, Chief Engineer, Mechanical
Systems, Core Systems Engineering,
Bombardier Aerospace.“With the intro-
duction of electric brake actuation into
civil aviation on the Boeing 787 pro-
gram, the industry and certification au-
thorities needed with some urgency to
review and modify the TSO to permit
the use of this new technology, while
ensuring the same level of design integ-
rity and performance is achieved.”

The standard creates new terms to
replace those used for hydraulic pres-
sure, and replaces traditional hydraulic

eas from the ground. Remily noted that
a shorter transmitting distance would
be required when airline personnel car-
ry an RFID reader/transmitter down an
airplane’s aisles to check for the pres-
ence of life jackets under the seats. This
underlines the potential for using RFID
tags of various capability, he said.

RFID technology is used for three
main purposes, according to Remily:

- Identification of parts on an aircraft

- Tracking of parts within the manufac-
turing facility

« Tracking of parts in shipping/receiving.

“Each application is a little different,”
he said. “They could be of different fre-
quencies, they could be of different
memory size!”

“The only limitation for use of RFID is
our imagination. We can look toward
the future for other uses that we haven't
thought of yet.

Patrick Ponticel

structural demonstrations of yield and
over-pressure tests with equivalent me-
chanical system demonstrations of limit
and ultimate tests. It also introduces
some basic design requirements associ-
ated with power electronics.

“It was an important mandate for the
team not to expand the scope of the
document beyond that of the TSO—
strength, robustness, stopping capabil-
ity, and energy absorption—to both
streamline the document creation and
ultimately ensure its acceptance by the
certifying authorities, and industry in
general, as an equivalent minimum per-
formance document to the TSO," said
Beaton.

A separate SAE document from the
A-5 Committee, AIR5937, provides a
basic guide to electric brake technol-
0gy.

Patrick Ponticel



ARP for emissions accommodates
future test developments

SAE has updated its aerospace recom-
mended practice (ARP) on gaseous emis-
sions from aircraft turbine engines to
more accurately reflect best modern
practices.

ARP1256C from SAE Committee E-31
permits the use of alternative instrumen-
tation and a gas divider-type tool to de-
termine the linearity properties of mea-
surement devices. High-purity nitrogen
is recommended for both span diluent
and zero gas on infrared and chemilumi-
nescence analyzers such that corrections
do not have to be applied to these in-
struments’zero and span readings.

Instrument linearity requirements
and span gas tolerances have been
made more stringent from earlier ver-
sions of this ARP, reflecting the im-

Engineers at Honeywell,
sponsor of ARP1256C,
monitor results from
engine testing.
proved accuracy from both modern an-
alyzers and gas suppliers, respectively. It
is recognized that there probably will be
major advances in measurement tech-
nology, and so the ARP does not ex-
clude alternative analysis techniques;
however, it is the responsibility of the
analyst to demonstrate that alternative
measurement technology has compa-

Position, Pressure, Force

For nearly 50 years, Kavlico has provided innovative sensing solutions for

commercial, civil, and military aerospace applications. Kavlico LVDT’s,

RVDT’s, pressure and force sensors have accumulated millions of hours

of service worldwide.

At Kavlico, we can provide all the sensor requirements for a complete
aircraft system. We have designed and manufactured over 10,000
custom configurations satisfying high volume aerospace applications.

Our robust sensors provide input and feedback for control of critical
systems such as flight control surface position, autopilot, engine, fuel
and steering controls, thrust reversers, valve controls, and more.

Our highly experienced sales, design engineering, and application
support staff, works with you to formulate the specifications for the
custom LVDT, RVDT, force or pressure sensor that meets your

application-specific criteria.
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rable or better performance than the
techniques described in the ARP.

The measured gas species include
carbon dioxide, nitric oxide, nitrogen ox-
ide, total hydrocarbons, and water vapor.

The ARP is not intended for in-flight
testing, and it does not apply to engines
operating in afterburner mode.

Patrick Ponticel

Call us at (805) 523-2000 or check us out on the Web at: www.kavlico.com

aero.hotims.com/13686-25X
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