New Building / New Furnace
Men’s razors are continually increasing
the number of blades (the latest 5 + 1
blade is pretty good if you want to pay
the price). The point is made ina TV
commercial, “Where will it all end?” In
reading articles in the Spotlight on the
growth of Solar Atmospheres in Western
PA, you may be getting the same reac-
tion."Where will it all end?” We could
say, this is the last large furnace, but
time will tell.

This month the new 36 foot furnace is
being installed in the new 20,000 square
foot addition (100’ x 200’) to the Hermit-
age plant. The Western PA plant is now

65,000 square feet, with office space,

housing 12 furnaces, including three 24
foot and the 36 foot furnaces. Solar's
Western PA plant is the world center of
large vacuum furnace production. There
are a number of reasons for this, but
primarily because Solar listens to our
customers who need the advantages of
large vacuum furnaces. Bob Hill, Presi-
dent of Solar Atmospheres, Western PA,
reports on what their customer base is
saying.

Less post heat treat metallurgical
testing. Instead of running multiple
smaller chamber loads with witness
pieces, which need individual testing,
we can now run one load with one

(continued on page two)
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The 30 small or average sized furnaces
(less than six feet) at Solar’s plants in
Eastern and Western PA are busy 24 /7
with the heat treatment and braze work of
job shops, tool and die, and numerous
other metal working industries. Some-
times the work has a very unique applica-
tion. This is particularly true regarding
the hardening and tempering work done
for Joseph Brazier LTD, Colorado
Springs, CO., a specialized gun manufac-
turer with a long and prestigious history.

Joseph Brazier LTD has roots going back
to the 1700s in England. The company
supplied guns to America in the Colonial
era, and had a significant role in the de-
velopment of our country’s firearms.
George Washington ordered a Brazier
gun for his nephew. Throughout its his-
tory, engineering patents characterized
the company’s advancement. This is still
the case under the leadership of Karl Lip-
pard. Added to the engineering innova-
tion is the craftsmanship of the gun’s de-
tailed engraving. See josephbrazier.com
and karlllippard.com history for a more
detailed information.

(continued on page two)
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Solar ‘s commitment is to operate “with
an awareness and appreciation of the
value of our customer’s parts while in
our care.” When the gun receiver parts

came in there was a heightened sense
of this value statement because of the
detailed artwork. With “white glove” han-
dling, precise temperature controls and
the bright, clean finish of vacuum heat
treating, the parts meet the high Joseph
Brazier standards.

The S-7 tool steel was hardened and
tempered in Solar’s alloy fixturing bas-
kets. Furnace runs are usually filled with
parts, but just a few pieces were in the
furnace for this furnace cycle. The
value of the parts was considerable
since the finished shotgun range up to
$65,000! High part values are not un-
usual for a Solar furnace run, but the
artistic detail caught the attention of
Dan Barszcz, QA Assistant. Dan took
special interest in the parts and oversaw
all phases of the processing. He is ea-
ger to continue processing more of the
artistic receiver parts.

Solar is appreciative of the trust all our
customers have in our abilities and at-
tention to detail. Solar aims to consis-
tently attain very high standards to sat-
isfy all customers, even those with such
unigue applications.

Heat Treated Joseph Brazier rifle part
for a $65,000 shot gun!

This month, a new Solar brochure is
being released. In the age of the web,
why use brochures and catalogues?
This is an important question that can
help clarify each media’s purpose and
whether both are needed.

Looking at the retail industry may shed
some light. Sales through the web
have continued to increase each year,
but December mailboxes were still filled
with catalogues from clothing, tool and
other retailers without end. With each
catalogue | think, “I didn’t ask for this”.
However, if the publication is targeted
well, appreciation of the information
outweighs the challenges of organizing
and disposal. Still, why do they send all
this stuff? The point is, printed litera-
ture provides awareness, and comple-
ments the web’s purposes.

Solar’'s web site now has up to 2,500
visitors per month and the trend has
been upward since its inception ten
years ago. Significantly, more and
more visitors are requesting quotes and
information from our site, including es-
tablished customers. The web is not
only a place to investigate, but has be-
come an additional means of communi-
cation.

So why a new brochure? Like the retail
industry, the brochure is an introduc-
tion, an advertising handshake where
you can touch and feel to begin a con-
versation. Solar uses the brochure as
an introduction to what we do. The
objective is to encourage contacting
Solar via the response alternatives,
including the web.

- Economies of production. Customers
need their parts “yesterday” and the

large capacity furnaces fulfill their turn-

around needs.

- Finished goods ratios. The goals are
to produce less machining chips and
nearer net shapes, which dictates the
ever increasing need for less distor-

tion. Inert gas quenching dramatically
minimizes distortion.

- Eliminate typical post heat treat opera-

tions. For example: pickling, shot blast-
ing, sand blasting, descaling, burnish-
ing, and passivation.

- Enhanced pyrometry control. The abil-

ity to thermocouple in 48 different loca-
tions - no guesswork.

Continuing
the personal-
ization
theme, the
brochure not
only gives an
overview of
who we are,
but with to-
day’s in-
house print-
ing capabili-
ties, it can be
personalized
with sell sheets suited for a particular
industry. Additionally, a brochure may
sit on someone’s desk for awhile and
can be read where there are no com-
puter screens.
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To summarize, the brochure is a proac-
tive introduction and the web is a place
to investigate and respond. This is ap-
parently how the retail houses see it.
Will this change with the Generation
X'ers? Probably, but the baby boomers
are a nostalgic group, appreciate an
easy on the eyes read, and the relaxed
excursion of brochure browsing.

Five years ago Solar put furnace and
part pictures on a CD in the now retired
brochure. At that time, the web was
slow on graphics, but no longer. Ina
few months those furnace and part pic-
tures will be on a new video for viewing
from Solar’s web site. Perhaps this
move foreshadows the future of bro-
chures. Time will tell. Needless to say,
if you would like the newest touch and
feel brochure, give me a call, or email,
rdl@solaratm.com. Or, you can always
check out the web site.

- Maximized cooling rates. Quenching
is done with two 300 HP motors at
5000 RPMs and a very light inert
gases such as helium.

- Newer alloy development. thatis
predicated on the advantages of vac-
uum - no carburized layers or decar-
burized layers.

- Robust load car design. Keeps criti-
cal parts straight at extremely ele-
vated temperatures.

Is this the final addition of large furnaces
for Solar in Western PA? Time will tell,
but the razor company that claimed their
razor had the ultimate blade count, was
announcing their new four blade razor!




Solar’'s 30 smaller furnaces in Eastern
and Western PA perform several spe-
cialized processes as well as standard
vacuum heat treating work. There are
three vacuum carburizing furnaces, labo-
ratory furnaces for very small parts and
cycle development, four ion nitriding fur-
naces and a vacuum gas nitriding fur-
nace. However, one of the most com-
mon small furnace uses is for vacuum
brazing..

At Solar’s plant in Hatfield, PA (three
miles from Souderton) and in Hermitage,
Solar’s braze departments service nu-
merous industries. This includes analyti-
cal instruments, medical, dental, heat
exchangers, power generation, aero-
space, scientific instruments, valve and
numerous other manufacturers.

Vacuum brazing is a batch process that
heats the entire assembly uniformly, in-
stead of a localized area, which occurs
with torch brazing or welding. Conse-
guently, the advantage is uniform prop-
erties throughout the assembly. Compo-
nents of various configurations can be
joined together, which gives design engi-
neers many options. Solar has one as-
sembly that joins tubing, cast and ma-
chined parts. Numerous component
types can be joined including, formed,
drawn and stamped parts.

There are several component design
features important for successful vac-
uum brazing. These include the appro-
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A large crowd was not expected, but
twelve motivated attendees learned
about the development, applications
and benefits of vacuum carburzing.
Improving wear and tear of metal parts
is a manufacturing objective, and vac-
uum case hardening is a very good
alternative. Solar’'s vacuum carburiz-
ing seminar was held November 16" to

priate size gap between the compo-
nents. Properly designed, components
allow for placement of the filler metals
above the joint area. Most often the
braze filler is a slurry of alloy applied by
a pneumatic needle. Gravity and capil-
lary action enables the alloy, at the
melting point, to fill the joint gap. With
the correct joint spacing and fixturing,
gravity and capillary action will draw the
braze alloy completely through the gap.
In certain applications, wire or preforms
are used.

The applications of vacuum brazing are
varied and are used with numerous met-
als because of the braze alloy filler op-
tions. Stainless steel components most
often have a nickel alloy braze filler, al-
though silver alloys are sometimes neces-
sary. Copper components use a silver
alloy. Other metals such as invar use
gold alloys. Solar has now developed
new braze applications for aluminum and
titanium assemblies.

The maximum assembly size is deter-
mined by the design and furnace dimen-
sions. Solar’'s new 36 foot long furnace
theoretically could process assemblies
this long! The longest assembly brazed,
to date, is a 12 foot copper assembly
used in the electronics industry. Smaller
brazements can be just a few or thou-
sands of assemblies.

Micrograph cross section of a nickel brazed

stainless tube. Filler metal is drawn all the
way down the gap.

Solar offers design consultation and pro-
vides the best opportunity for successful
vacuum brazing.

process. Micrographs revealed improved
microstructure and uniformity of the case
that can be achieved through Solar’s
vacuum carburizing process.

After three years of development, each
new vacuum carburizing application is
still a metallurgical and processing op-
portunity. New materials with new appli-
cations are being discovered each year.

promote and educate our customers

on the process’s advantages. The seminar attendees took away a new

appreciation for the Solar’s development
work and the benefits of vacuum carbur-
izing. Sales continue to increase with
new and repeat business. As with all our
vacuum services, unique furnace capa-
bilities and a dedicated, multi—gifted
team are the reasons for Solar’s process
development (seenew seminar pg.)6 0

Solar's engineering commitment to the in-
situ gas quenching vacuum carburizing
process. Gas quenching occurs with a vari-
able speed 300 HP blower fan, specially
designed to improve the efficiency of 10 bar
processing, which is essential to attain the
case hardness. Lastly, Don Jordan ex-
plained the metallurgical advantages of the

Solar’s unique vacuum carburizing fur-
nace capabilities, the process and its
value were explained in detail. The
first talk, led by Bob Hill, covered 40
years of development and how that led
to vacuum carburizing for better case
properties. Trevor Jones explained




In Decem-

ber, Solar

offices were

decorated to

express the

joy of the

Christmas

season. At

Souderton,

new quilt

decorations

were hung

from the

walls in the

front office.

They were the handiwork of Solar’'s new
customer service contact, Marianne
Rumler. In Western PA, Lloyd Ramsey,
maintenance technician, carves detailed
wood Santas and ornaments that are
sold around the country.

Marianne is a year round quilter, but the
winter quilts are a highlight of her sew-
ing hobby. Since the start of this en-
deavor, there are now three quilts, each
taking 10-15 hours to make. Besides
the joy of making and displaying them,
Marianne appreciates this personal tra-
dition that gives a sense of history to
her quilting endeavors. Because of this,
Marianne’s quilts are not for sale —
sorry.
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Solar Atmospheres’ Lean Manufacturing
Five-S program is underway. Our facility
in Western Pennsylvania was the first to
be involved with a contracted consultant /
facilitator early in the fall of 2007. In East-
ern Pennsylvania, the headquarters plant,
the Hatfield plant, plus the Solar Manufac-
turing facility that builds vacuum furnaces,
have all started the program.

The Five-S program engages employees
at every level to understand the value of
taking ownership of their work area to
make it organized and simplified. Shop
and office action teams established or-
ganization goals, and implementation
goals. Employees sorted through tools,
equipment, and other items in their work-
space to discard what was unnecessary
and to organize what was necessary.

An improvement is the use of shadow
boards for storing tools used in our work

Lloyd’s carvings are a mixture of old Euro-
pean technique and his own innovative
style. He has developed a method of com-
bining stain and paint to bass wood (from
the Linden tree) or butternut wood, which
are good for the detail work. His Collector
Santas can take up to 20 hours of carving
and painting. Lloyd’s Santas and orna-
ments are placed in a number of specialty
stores, from Branson, Missouri, where he
learned the art, and throughout Pennsyl-
vania

Christmas is a time when people with
creative skills, like Marianne and Lloyd
add to our joy of the season. Thank you
Marianne and Lloyd for sharing for shar-
ing the beauty your hand crafted art with
the people of Solar.

areas. Tools hang from hooks on plywood
shadow boards, mounted on walls, or mo-
bile carts. An outline of each tool is drawn
on the shadow board indicating the stor-
age location. This system provides highly
visual workspace organization — simple
to clean up before shift changes.

Due to Solar’s growth, floor space is rap-
idly decreasing. Operations and mainte-
nance personnel made suggestions to
increase storage areas by discarding
items no longer required, then added
shelving, cabinets and storage racks.
Each storage area was labeled for spe-
cific items.. This type of vertical storage
makes efficient use of very limited floor
space.

Action teams designed special wheeled
carts for storage of furnace baskets, plus
custom vertical racks for storing basket,
plus custom vertical racks for storing bas-
ket liner screens. Mobile carts were

modified to organize lifting equipment
such as chains, straps, clevises, eye bolts
and hooks. The result - more efficient
heat treating with all employees knowing
where specific tools and equipment are
located, minimizing time required for tool
access.

Another employee suggested the use of
shift communication boards. Strategically
placed white boards enable employees to
know pertinent information required for
work continuity. Tape lines divided the
boards for a specific type of communica-
tion such as: work schedules, supply or-
ders, furnace assignments, and mainte-
nance issues.

The Five-S program has already brought
benefits to Solar plants. The challenge is
continuing to use the principles learned
and implement the concepts in other ar-
eas at Solar. 2



Solar’s objectives are diverse because a company can
be many things. One objective is to process parts with
the greatest energy efficiency possible. Other objec-
tives are broader, such as helping to educate current
and potential workers.

Magnetic Specialties Inc. ( MSi), specializing in cus-
tom transformer manufacturing, was purchased five
years ago to enable Solar service and furnaces to be-
come more and more energy efficient, a key objective.

One of MSi's
customized
transformers is
the FCS 2000
“Smart Power
Supply”. Smart
because the
transformer will
respond to the
commanded
power level
using full line
cycles at different voltage levels. This minimizes the
loading on the customers’ incoming power lines and
switchgear, freeing up capacity. It also reduces de-
mand charge from the utility if you are being penalized
for a poor power factor. This is a significant energy
savings.

n # 1 n

Solar’s mission is “to add significant value to our cus-
tomer’s operations by thermally treating parts, primarily
in a vacuum.” This is a limiting mission, but character-
izes Solar as specialists who continually advance vac-
uum technology and processing, a key element of the
Metal Processing Advantage.

In the past six months, a focus of Solar’s Technical Cen-
ter has been the development of vacuum gas nitriding.
Because of the vacuum chamber environment, there is a
greater degree of process control, which gives several
advantages. Temperature processing controls in a vac-
uum environment enable minimized distortion. Con-
trolled gas quenching greatly improves turnaround. No
special load spacing is needed and the horizontal fur-
nace load truck facilitates the loading procedures.

Two FCS 2000 transformers ready for shipment

The FCS 2000 not only saves power, but increases trans-
former and furnace component life by constantly monitor-
ing the actual resistance of the heating elements and
properly scaling the power to prevent damage. Addition-
ally, the FCS 2000 has a fault detector that will safely
shut the furnace down if there is a shortage. This pro-
tects the furnace and parts being treated..

Another objective for

Solar companies is to

encourage students.

Consequently, when

contacted by Pennco

Technical School to

give an educational

tour of the plant, Mike

Afflerbach, President

of MSi, responded

positively. Pennco,

started as an elec-

tronics school by

Philco in 1963, is lo-

cated in Bristol, PA.

Mike led the tour

covering the compo-

nents, types, and ap-

plications of transformer manufacturing. He was able to
show the students the latest projects and new develop-
ments of MSi, which include the larger 500 KVA trans-
formers.

Company objectives are diverse, but investment in the
future enables diverse objectives, such as energy and
education, to complement each other.

Yet, the Solar Advantage is best summarized by Solar
people. Thatis, unique capabilities are more than fur-
naces. lItis the people who design, operate and oversee
the furnaces in the plant. In the development of new proc-
esses such as vacuum nitriding, the Technical Center is a
unique team of knowledgeable professionals dedicated to
the success of your project. Consistent quality flows from
a quality system that is developed, overseen and imple-
mented by Solar people. Responsive service begins with
saying hello and continues to give you the best possible
results. All these people are key to the Solar Advantage.

Vacuum nitriding is on its way as a process at Solar. New
metals and applications require new processes and new
furnaces and Solar people are eager to meet the chal-
lenges of the day.
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Carburizing Seminar
Hermitage, PA

April 18th Solar of Western PA. RSVP by

April 11th. I .982. :
pril 11th. Contact Solar at 866.982.0660 Valley Forge, PA

April 23,24, Valley Forge, PA

Booth # D14
Eastern States Exposition Center For a 2008 show listing
May 20-22, Springfield, MA go to www.solaratm.com.

Booth # 2100 and visit Upcoming Events






