SARJ
REPAIRS SHOW PROMISE FOR SPACE STATION SOLAR POWER

Jack McGuinn, Senior Editor

Several spacewalks were required to make repairs to the SARJ. Photo/NASA.

Much has happened since we last reported on the
malfunctioning solar array rotary joint (SARJ) attached to the
International Space Station. Space shuttle Endeavour dropped
in for a two-week visit in November during which repairs
were made and invaluable data collected.

“We were able to clean, lubricate or replace 11 of the 12
trundle bearings assemblies (TBAs) on the starboard side
(where the problem first arose),” says Kevin Window, NASA
SARIJ recovery team leader. “It took the better part of three
EVAs (spacewalks); a pretty extensive job.”

And, comically—in hindsight—a job not without incident.
You may recall that during the initial EV A atool bag containing
a grease gun, a putty tool-like scraper and some other items
slipped from the grasp of astronaut Heidemarie Stefanyshyn-
Piper—Ilost in space, never to be seen again. Luckily, there
was another set of tools onboard and the scheduled repairs
were made without further incident.

From the beginning, the areas of greatest concern for
flight engineers on the ground were the build-up of grit-like
particles on the raceway of the TBAs, vibration in the SARJ
truss and a spike upward in the motor current powering the
system. As reported previously, these problems resulted in the
SARIJ being in disabled mode since its installation.

Window lays out the bearings issue.

“The trundle bearing is made up of three separate
bearings—they have a bearing that rolls on each of the three
surfaces of the race ring,” he explains. “The inner- and outer-
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canted surfaces are at a 45 degree angle, the other is a flat
surface. The bearings themselves have lubricant internal
to the bearings and that’s Braycote 601. But the lubricant
that was utilized to lube the inner face between the trundle
bearings roller and the race ring itself was gold—a solid
lubricant. What we have determined in tests is that the lack
of lubrication on that inner face causes excessive friction,
which we have proven in a vacuum test that that excessive
friction causes the bearings to tip on-edge, which increases
our surface stress, and the surface stress was high enough to
crack the nitride layer. That is what we have determined was
the root cause.”

Window adds that a few unresolved issues remain on
his fault tree, but their resolution will come only when the
hardware returns to earth for a hands-on inspection.

As for the repairs done in space, things went reasonably
well.

“We went out there with a scraping tool, some wipes and
Braycote 602, and we cleaned away as much debris (grit) as
we possibly could,” says Window. “We reapplied a one-eighth
bead of lubricant all the way around on all three surfaces. We
replaced the trundle bearings, and since then we have rotated
(the SARJ) two complete revolutions. And what we have found
is that the motor current that we had seen prior to lubrication
has gone down tremendously. We had seen motor currents of
.9 amps, and we’re down to an average of .17 amps. We’re
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back down close to where we first started the solar SARJ. The
average current when we first started was .15.”

Keep in mind, the vibrations caused by the amped-up
motor are what set the alarm bells off at mission control.
Looking into that problem is what led to the discovery of the
debris build-up on the TBAs.

“The vibration is what concerned us tremendously, and
it’s why we stopped rotating the SARIJ,” says Window.
“Vibrations like that can cause damage to a lot of other things.
This is promising data that shows that most of those vibrations
have gone away.”

As for the debris, Window explains that its origin was
the solid—or gold—Ilubed bearings. The recovery team
determined that these bearings were compromised before
the shuttle ever launched. Poor application of the gold at the
factory was the root cause for that issue. That is what led to the
team decision to re-lubricate the bearings with the Braycote.
And just to be safe, they also added it to the bearings on the
port side solar array.

“We did not replace any hardware on the port side. The
port side at this point has no known damage to the race rings.
We’ve inspected several different areas of it, and we haven’t
seen any damage to the race ring surface.”

Once the repairs were made, the SARJ was put through
two revolutions and data was collected. It is that data that will
help in going forward.

“We’re going to conduct another set of rotations and
gather that data as well,” says Window. “We’re putting it
in auto track, where the software moves it according to the
rotation of the space station,” as it was designed to do in the
first place.

“We’re then going to take that collected data and develop
anew spectrum that the structures and dynamics folks can use
in their model to determine what impact any vibrations that
we see have on the structure itself. Previously, the damage
that we were seeing after the vibrations—before we cleaned
and lubed—was going to cause us problems. What we hope
is that this new spectrum will show that those vibrations are
basically in the noise and will not cause any structural damage
to the truss. That’s the hope. We’ll see.”

At this writing, the plan is to fly two additional solar arrays
to the station in February. Both of them will be added to the
existing arrays on the starboard side. Once that is done, more
testing will be done and data collected.

“That will drive us to a decision that we need to make on
what to do as far as any type of repair, or if we need to do a
repair on the truss. We do have plans in place.”

As for lessons learned, “We have learned that the lack of
gold causes problems,” says Window. “In addition to that—
and I'm sure that there will be papers written on this and
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published—we had trundle bearings that flew on the starboard
side that we have documented evidence that the gold was
flaked off of the rolling surface prior to its use. There was an
issue associated with how that gold plating was done. We also
found that the gold wears off quicker than expected.

“One of the things that we found on the port side is some
of the Braycote 601 that was internal to the bearing housing.
It leaked out and that lubricant fell onto the race ring (thus
re-lubricating the deficient gold-plated bearings). And that
could have been enough to keep the port side from having a
failure.”

Irving Laskin

RECEIVES AGMA LIFETIME
ACHIEVEMENT AWARD

Irving Laskin, a consultant in gear technology specializing
in fine-pitch gearing and Gear Technology technical editor,
received the AGMA Lifetime Achievement Award for his
dedicated career in the gear industry. He accepted the award
at the annual awards luncheon at the Fall Technical Meeting.
Laskin has been involved in AGMA’s technical committees
for more than 25 years, serving as chairman of the Fine Pitch
Gearing, Plastics Gearing and Powder Metallurgy Gearing
Committees. Laskin was also a member of AGMA’s Technical
Division Executive Committee.

Laskin played a pivotal role in establishing the plastics and
powder metallurgy segments of the industry within AGMA,
and has been instrumental in recruiting many companies to
become members. The award is given to a member of the
industry who demonstrates vision and leadership, sharing
knowledge and experience for the advancement of the gear
community.

“Irving Laskin has been a mentor to many in the plastic
gearing industry. He exhibits an unequaled thirst for knowledge
of gearing issues and is always willing to disseminate that
knowledge freely and passionately with many,” says Richard
Wheeler, president of plastic gear manufacturer ABA-PGT.
“His devotion to the industry in preparing industry standards
continues to this day and his contribution to the development
of AGMA standards is unmatched based upon our experience.
We applaud AGMA for their recognition of Irving Laskin.”
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American Axle

ANNOUNCES AGREEMENT
WITH FORMTECH

American Axle & Manufacturing (AAM) recently
announced a purchase agreement with FormTech Industries
LLC. The agreement has American Axle exchanging its hub
and spindle forging business for FormTech’s differential gear,
hypoid pinion and ring gear forging business.

In order to compensate for the difference in value,
American Axle made a cash payment to FormTech. The
parties also exchanged certain direct and indirect inventories,
fixed assets and tooling related to the businesses.

“Through this asset purchase agreement, AAM has
strategically acquired new forging process technology,” says
Richard Dauch, co-founder and chairman at AAM. “This
strengthens our competitive position in the North American
automotive forging market and enhances our ability to expand
and diversify AAM’s market penetration into transaxle
components for passenger cars and crossover vehicles, as well
as transfer case and all-wheel-drive components.”

Hansen

APPOINTS
DECLERCQ TO
WIND ENERGY POSITION

Dr. Jan Declercq has
been appointed director of
business  development/sales
and marketing for Hansen
Transmissions Wind Energy
business unit. He joins Hansen
after serving as technology
development and
business with
Pauwels Trafo Belgium, a
transformer manufacturer.

Declercq holds a doctorate
in applied sciences from the

University of Leuven, Belgium
continued
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GEAR CUTTING TOOLS NEWS

and several other university degrees. He’s the chairman of the
Agoria Renewable Energy Club, a network of experienced
Belgian companies that provide solutions, products and
services in the renewable energy field. Declercq is also a
member of several international technology councils.

“We are very happy to welcome Jan on board our
wind energy business,” says Ivan Brems, CEO of Hansen
Transmissions. “Jan has been familiar with the wind industry
for many years and his experience and knowledge will
contribute to the success of our further development in wind
energy.”

Siemens

L SUPPLYING MAJOR DANISH
WISCHI EEYITY|  OFFSHORE WIND FARM
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E.ON has enlisted Siemens Energy to supply 90 wind
turbines for its Rgdsand II offshore wind farm, which will
be one of the world’s largest with a 207 MW capacity. The

Dn Ewco project will span 35 square km located south of the Danish
island of Lolland in the Baltic Sea and 3 km west of the

WO R KH 0 LD I N G Rgdsand I farm connec.ted in 2003'. '
The Rgdsand IT wind farm will feature 90 Siemens 2.3

f ] MW wind turbines with 93-meter rotor diameters and will save
| i 700,000 tons of carbon dioxide emission per year. According
to the Danish Energy Authority, around 200,000 households
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A supplier you can BANK ON.... which is about 2 percent of Danish electricity use.
On Time Delivery - Guaranteed : It“We are building on the offs.hore expe.rience .Of R¢.dsand
. It is a successful model, which we will replicate in the
On time or 10% back per day construction of Rgdsand II,” says Cord Landsmann, CFO of
Expedited lead times always available E.ON Climate and Renewables. “We are fortunate to have
o 60 years of expert design and build workholding great engineers and great technology to get the job done.”

o We are committed to on time delivery
e Our delivery times are guaranteed backed up by a
10% or more per business day rebate for late shipments
:.-""' e For example, if we miss your shipping date by one L]
business day then you pay only 90% of the original Forest ‘ I Geq r
] purchase price. If your order is behind schedule by
: 10 more day the order is FREE
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expedited pricing has even bigger late rebates
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Ph: (262) 886-5050 Fax: (262) 886-5872 Forest City Gear has announced it has invested more
than $6 million in the purchase of new capital equipment

during the last 18 months. This reinvestment was primarily

88 GEARTECHNOLOGY ‘ January/February 2009 ‘ www.geartechnology.com



made to expand the company’s
manufacturing capabilities
and to maintain Forest City’s
manufacturing technology
reputation.

“Our  customers  expect
Forest City Gear to lead the
way in devising new production
techniques to make better gears
for them, at competitive cost with
superior service. That’s a tall
order, but it’s one we welcome,”
says Fred Young, CEO. “Our
track record speaks for itself in
this area, as Forest City Gear has
invested an average between 25 and 40 percent of our annual
revenue for the last 30 years in the purchase of gearmaking
machinery and ancillary equipment.”

One impetus for these new purchases was the company’s
success in supplying many of the gears on the 2011 Mars
Rover, a win achieved in part because of the previous
investment in technology. “We never wait until we get an
order to buy machines with enhanced capability,” Young
says. “We already have it and have developed it, before we
start exploring new opportunities.”

Young also mentions that Forest City Gear frequently sells
gears to its competitors, based on technology developed at his
company. “We really believe in raising the bar for our entire
industry. It gives us a competitive advantage, of course, but
it’s also a benefit to American manufacturers who represent
our customer base and our future in business.”

Forest City Gear CEO Fred
Young inspects a gear.

Broadwind Energy

ANNOUNCES EXPANDED
ORGANIZATIONAL STRUCTURE

Broadwind Energy recently announced an expanded
organizational structure and leadership team to support its
wind and alternative energy business in North America.
The structure will be comprised of key operating platforms,
including towers, service, gearing, transportation and heavy
fabrication.

Don Nabb has been named president of Broadwind’s

Gearing Platform. Prior to joining Broadwind, he was president
continued

GEAR

CONNECTICOET

www.acrogcar.com
[BRDISBE-DREE  inmloi) JregLar L8m

GROUND GEARS - Ten or Ten Thousand

For small to medium quantities of =purs or helicals that have to
miest close-tolerance AGMA or DIN specs, cur Relshauer grinders
and M&M gear analysis sysiems are the parlect combinabian,

For Long runs, we offer the wnique Lisbherr CEN grinding
process with full SPC quality comral and documentatn.

S0 whether your neads are for ten or tens of thousands, wa
inyite you o join the grodng list of INSCO customers whd redy an
us for congistent quality, reasonable costs, and refable delivery.

; n PHONE: 975-445-6368
Fax: 97TB-448-5165
] WES: INSCOCORp. com

’a 41 Ma Shreet, (eodan, Messachaseie D50

AT

150 8001 Reqgistered

www.geartechnology.com ‘ January/February 2009 ‘ GEARTECHNOLOGY 89




of Smiths Interconnect and held executive positions with
various manufacturing companies in the medical, aerospace,
industrial and defense markets. Nabb earned his bachelor’s
degree in electrical engineering from the University of
the awaneness and apprecia- hot Wisconsin-Madison and holds an MBA from Notre Dame.

eion for the thot pesning “It’s an exciting time to join Brad Foote and continue
Aol == —— the expansion of our largest carburizing and tooth grinding
facilities to meet the growing demands of the wind industry,”

Magazine Subscription Request Nabb says.
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I ward & Free subionption 1o The Shot Peenes Paul Smith has been named vice president and chief

Please send It o the address Delow operating officer of Broadwind’s tower platform. In his new
Pinaie (wrl o AL o neresi Land role, Smith will oversee the Manitowoc, WI operations as
e Tithe well as the Sioux Falls, SD and Abilene, TX plants currently
oy under construction. He has served as an executive consultant
Aclaper for Tower Tech since January 2008. Previously, Smith was
iy ke fan Cimstary general manager of DMI Canada, a manufacturer of wind
Eebgauare [ towers. He holds an industrial engineering degree from
F el Ak Niagara College and has prior experience in the aerospace and
Famc (ol d| 7565722 automotive industries.
Mal. Ther Shot Peener “By segmenting our operating units and adding seasoned

8 10 Mot Dinve, dusasilin, Fiures 45545 LISA, . .
top level executives to focus on execution excellence,

Broadwind will be able to support the extraordinary growth we
expect in the wind energy market,” says J. Cameron Drecoll,
CEO of Broadwind. “We are delighted that Broadwind is

SPI H AL B EVEL G E ARS able to attract the caliber of talent required to support our
customers’ needs.”

(Transmissions)

T Sl Pt WA ENOEDEST T Coem Gl

Sandvik Coromant

OPENS CHICAGO
PRODUCTIVITY CENTER

Spiral & Siraight Bevel Gear Manulacturing. Sandvik Coromant laun.ched the Chicago Productivity
Commercial to aircraltt quality gearing. Center with a ribbon cutting ceremony and open house
Spur, helical, splined shalts, internal & external, November 12-13. The new facility, located in Schaumburg,
*hﬂﬂﬂla ground gears. FD“' bevel grinding. Illinois, is designed to help manufacturers take advantage of
Midwest Trlﬁ_w:'“ & Reducers. their metalcutting operations. It joins three other similar North
compriast American centers in Fair Lawn, NJ, Mississauga, Ontario, and

Monterrey, Mexico.
MIDWEST GEAR CONTACT: The Chicago Productivity Center houses classrooms,
& TOOL, INC. —_— CRAIG D. ROSS meeting areas, a tooling showroom and a machining floor with

15700 Common Rd. (586) 779-1300

tools from Deckel Maho, Gildemeister, Haas, Mazak, Mori

Roseville, MI 43066 midwestgear@sbeglobal.net FAX (586) 779-6790 - e e
! - Seiki and Okuma. Customers and distributors visiting the
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center will be presented with live demonstrations, seminars
and advanced theory-based training courses. The focus is
for American manufacturers to maximize productivity and
profitability through understanding and application of the
latest technologies in cutting tools, machine tools and machine
processes.

“We’ve talked a lot over the past year of our dedication
to maximizing support to our customers as they think smart,
work smart and earn smart,” says John Israelsson, president
of Sandvik Coromant in North America. “The new Chicago
Productivity Center is the physical embodiment of our
commitment. Throughitwe will assist American manufacturers
in staying at the forefront of new technologies.”

Star SU

REPRESENTING
FEDERAL BROACH

Federal Broach and Machine Company LLC has appointed
Star SU LLC as a sales agent in North America for broach
cutting tools and broaching machines. An agreement was
signed November 1, between Federal Broach CEO Daniel
T. Bickersteth and David W. Goodfellow, president of Star
SU, as part of Federal’s aggressive approach to expand its
marketing worldwide. The two companies have a joint venture
service center operation in Queretaro, Mexico, for regrinding,
resharpening and recoating services for broaches, hobs and
shaving cutters.
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