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Starting from
scratch

An equipment supplier helps a
rubber compound producer
design a new processing
Facility.

Plant expansion

panding a pl'ml or |d|.|inL_ a
Emiicnic,
da ng task, Each piece of
equipmenl in the process must be se-
lected not only for how well ithandles
your product, but also for how itinter-
acts withother equipment both up and
downstream. You can get help from
equipment suppliers who take a sys-
tem wide approach to helping yo
stall your system from the gr p.

rubber compound strips through vari-
ous extrusion processes to meet final

company purchased most of ils rubber
compounds from outside vendors.

Confrolling every variable
During the early 1990s, demand for
Lauren Inh.m.nmnnl s products began

Lauren International, located in New
Philadelphia, Ohio, produces a variety
of molded and extruded rubber prod-
uets, many of which are used in the au-
tomotive industry. Lauren's primary
product is an extruded rubber seal.

To make the rubber products, Lauren
Manufacturing, the rubber manufac-
tring division of Lauren Intemational,
receives dense- and sponge-rubber
compound as raw material. The raw
material, shipped to the manufacturing
plant in small strips between 2 and 5
inches wide, is made primarily from
carbon black, calcium carbonate, and
tale. Lauren Manufacturing puts the

torise. quentl! lhr‘pl.mmm.kﬂ
more rubber compounds. As business
increased, so did the cost of the rubber
compounds the plant needed.

To meet company demand for raw
material and keep costs low, Lauren
International decided to begin pro-
ducing its own rubber compounds.
The company determined that by
doing so it could keep up with its
own manufacturing demands for
raw materials needed to produce the
extruded rubber products and curb
rising costs.

This also allowed control of the rubber
compounds’ content. When buying
raw material from outside vendors,




the manufacturer had little control
over the quality of the compounds
they received. Ofien, when the com-
pound consistency didn’t match the
manufacturer’s needs, much of the
compounds were scrapped, which
also raised production costs.

In an effort to meet growing demand,
combal rising rubber compound
costs, and control the compounds’
content, Lauren International chose to
build its own facility for making rub-
ber compounds. Producing the com-
pounds would require designing and

e

A screw feeder

‘building a new processing facility, lit-
erally from the ground up.

Planning for the new facility began
nearly 5 years ago. To produce the
compounds, Lauren International
formed a new company: LMI Custom
Mixing. Located in Cambridge, Ohio,
[ MI Custom Mixing is a joint venture
between Lauren International and a
German manufacturing company,
Meteor Gummiwerke. Together, the
WO comp Iso formed a joint
manufacturing company to produce
extruded rubber products — Lauren-

dients from a receiving bin into

delivers
a weigh hopper, which discharges info the mixer.

Meteor, located in Dover, Ohio. In-
stead of purchasing the premixed rub-
hcr compounds, both Lauren
ional and Lauren-Met
would rely on LMI Custom Mixing to
produce the needed materials.

Starting from scratch

To produce rubber compounds, LMI
Custom Mixing required a processing
system that could move the major in-
gredients — carbon black, calcium
carbonate, and tale — from large stor-
age silos, batch the correct amounts of
material, and mix them together with
polymers and other chemicals to form
the compounds. Jon Hull was hired as
general manager of LMI Custom
Mixing to find the proper equipment
and oversee plant construction.

Hull wanted to find a single supplier
that could provide equipment to han-
dle every step inthe processing line —
fromunloading trucks of raw material
to mixing the ingredients for the rub-
ber compounds. The heart of the pro-
cessing line was pm.um.mn.
ying. To move the i i
from storage silos to receiving bins for
batching, Hull said, Lauren Interna-
tional had considered many pneu-
‘matic conveying configurations.

“We didn't want to go strictly dense-
phase conveying, because we were
concerned about having high-pres-
sure vessels,” he said. “We didn’t
want to go with dilute phase because
we wanted to keep the fines genera-
tion down, but we didn’t feel this was
eritical to the point where we needed
to have completely dense phase.”

Responding to advertisement

many trade journals, Hull exam

product brochures from several sup-
| handl 1 h

T plciesy
sign. Hull said most of the suppliers’
systems had similar designs for han-
dling bulk solids.

The criteria for selecting the proper
supplier obviously included the nature



of the project itself, Hull said, and the
requirements for the system his em-
ployer wanted to build. The carbon
black was in pellet form, with a bulk
density of 22 Ib/ft3. The remaining
raw ingredients are in powder form.
The calcium carbonate has a bulk den-
sity between 52 and 97 IWfi3, and the
tale has abulk density of 55 Ib/fit3.

Hull said the supplier they chose for the
project must also have a testing facility
“where the supplier could prove any of
the concepts they were proposing.”

The field quickly narrowed to one
when Hull approached a manufac-
turer atthe 1997 Powder & Bulk
Solids show in Chicago. Hull was fa-
miliar with the supplier’s work and
had received quotes from the supplier
for similar projects at a previous em-
ployer’s facility. Hull decided to
the raw materials tested at the sup-
plier’s test center.

Visiting a test center

Hull and his plant manager brought
between 500 and 1,000 pounds of
each ingredient — carbon black pel-
lets and calcium carbonate and tale
powders — to the supplier’s test cen-
ter for testing a dense-phase pneu-
matic conveyor. At the test facility,
test center staff filled a hopper with
each material 1o be conveyed in suc-
cessive nuns,

“Basically, we conveyed it 1o a re-
ceiving bin in the same manner that
we would be doing it on our site
Hull said. “And [the test center| had
control hookups where we could re-
ceive data on pressures, air cfm, ve-
locity, and other variables. We could
tell what was going on, and we would
test several runs of material.”

For testing, material dropped into a
preumatic conveying line through a
high pressure rotary valve. Com-
pressed air moved the material
through the pneumatic conveyor. The
test center staff originally planned to
move the carbon black without pneu-
matic conveyor airline injectors.

“Sometimes you need to use airline

the material, but you don’t want to put
the air all up front. So at different
along the conveying line air-

line like a rolling slug.™

Because of the carbon black’s pellet
form, test center staff didn't think the
airline injectors would be necessary.
“But we found out real quickly we
needed to [use airline injectors],” Hull
said, “because we plugged the line. Tt
wasquite a mess.”

Among Hull's concerns was
whether the carbon black pellets
would genemlc r:1r.‘c“|vv: fines dur-

!ufbhwm

with the materials being tested. “They
sat down and went through the d
ent components with us,” Hull said,
“They explained each components’

ion and function, and 1 think

ingp . However,
the tests uhm\cd Hull that carbon
black could be handled with little
product degradation. The tests also
showed that the wle aerated greatly
during conveying,

**We found the tale’s bulk density to
be near 40 pounds per cubic feet,”
Hull said. “After we conveyed it the
bulk density dropped 10 18 pounds
per cubic feel, Tt was just i:lu. walcr.

they did a real good job with that.™

As aresult of the positive test results
and the supplier’s specific proposals
for LM1 Custom Mixing's processing
line, Hull decided to use equipment
provided and configured by Nol-Tec
Systems for the new processing plant.

“Ifelt lhv.!‘rﬂm;xmv Was strong in en-
gineering,” lluil said. *“The price was

Sothatp d some ch

By conducting the tests and learning
moreabout their materials’ conveying
characteristics, Hull said, LMI Cus-
tom Mixing was able to prepare for
many handling challenges before in-
stallation.

“The fortunate thing is I had done
some other projects with pneumatic
conveying, and I have a good back-
ground in that area,” Hull said. “So 1
had a pretty good feel for what I was
looking for. But 1 had never done any-
thing with carbon black, and I had
heard the horror stories. That's why
the testing was critical ™

Hull said the test center stafT was able o
explain the testing process and how the
supplier’s equipment would function

very . The research [ did
showed that what [the supplier] was
proposing made the most sense. Then
we proved that with testing. [ just felt
they truly knew what they wene doing.”

Construction on what would become
LMI Custom Mixing began in Decem-
ber 1997. The custom rubber mixing
facility was completed in November
1998,

From the ground up

Nol-Tec Systems supplied its own
equipment, along with that made by
other manufacturers, to complete the
entire processing system for making
rubber compounds. LMI plant
operators put the system together
using drawings provided by the
supplier. Hull said he was pleased
with how casy it was to assemble
the processing equipment.




Euch of the plant’s five storuge silos
has acapacity of 2,373 cubic feetand is
constructed to handle n als witha
bulk density between 22 and 99 Ib/fit’.

me the storage silos, the carbon
fed through a rotary valve into
se-phase pneumatic conveyor
and is dense-phase conveyed at (lfll)
Ib/h over 360 feet to two rec
hms C.l] m carbonate and !.11

is dense-phase con-
mué ODDM:/hawr.'iéﬂfed
to two receiving bins.

“The \upplntrdid a good job with their
engineering and drawings,” Hull said.
“If you had a certain part, you could
look at the drawings, look at their parts
list, and tell exactly where that part was
supposed o go. And on a big project
like this, that was tremendous, | re-
ceived many comments from our pipe
fitters, who said they actually had
drawings they could work with. It
sounds like a small thing, but when
you have hundreds of parts it’s really
nice.”

In operation, trucks deliver the carbon
bluck, calcium carbonate, and tale
lImpl:nL'I'I'n:mrImneri pellets, un-
loaded from gravity-feed, hopper-bot-
tom trucks, pass througha rotary valve
into a dense-phase pneumatic con-
veyor, whichcarries the pellets atarate
of 24,000 Ib/h more than 175 feet 1o
twostorage silos.

very, very clean system,” Hull
‘] emphasize clean, We bring a
unload the carbon black, and
tleaves you can'ttell that we've
had atruck in here. It’s wonderful.”

The calcium carbonate powder arrives
at the plant in a self-unloading blower
truck. The powder is dense-phase
pneumatically conveyed from the
truck directly into a single storage silo.
“The talc powder arrives at the plant in
the same manner as the calcium car-
bonate. It is unloaded through a di-
verter valve into one of two storage
silos,

d from the T
receiving bins, one for calcium car-
bonate and another for talc. Like the
carbon black, both the calcium carbon-
ate and tale are fed through a rotary
valve and carried by the conveyor to
the appropriate receiving bin.

“The fuurn:u.l i

ng bins are on a keep-

high leve .md.il;m level. Once we
drop below the low level, the system
signals that it needs to transfer more
material, and it automatically does
that.”

From the receivi

feeder meters the rubbercompound in-
gredients into one of two weigh hop-
pers, which weighs the correct
amounts of mat eded for the

“Basically. we take raw ingredients,
pulymm fillers, accelerating agents,
s, and some other chemi-
them, and mix them,” Hull

inal form
that is compatible with extruding

Greater control, more savings

By making its own rubber com-
pounds, Hull said, Lauren Interna-
tional has been able to meet demand
forits production needs while gaining
control over the compounds” quality.

“We have very good communication
with the Lauren companies [using the
rubber compounds],” Hull said. “We
do see a good consistency of the mix-
ing operation. We are also able to be
very respansive to the other compa-
nies” needs.

‘e have seen some improvements
in their scrap rates as well, which
saves on production costs. That is a
result of a combination of things, but
the rubber compounds have a large
part to do with that.”

Hull said the costs ufmakini. the rub-
ber has com-

r.‘mnrmnd Fromthe pperthe
mgn. edients are gravity-fed into asingle
mixer. “And we have made provisions
so that we can handle more capacif
when we add a second or third mi
Hull said.

“We have a mixer operator, and basi-
cally he will do a check on the scale
and then add the appropriate chemicals
and polymers [solids] into the mixer,”
Hull said. “The ingredients will then
drop out of the mixer into what we call
adrop mill, whichis basically where
we knock the heat out of the com-
pound. From there it goes o a blending
mill and then to our batch-off system.”

In the baich-off system, the blended
material, which has formed a consis-
tent solid during mixing, is cut into
strips and dipped in a mix that keeps
the strips from sticking to cach other.
Fans cool the final strips of rubber
compounds.

pcummv‘- th the costs of buying them.
The plant is also exploring the possi-
bility of supplying rubber compounds
to manufacturers outside Lauren I
ternational. Overall, Hull said, he is
pleased with the system wide ap-
proach the supplier took and the in-
stallation’s results.

“I feel that engineering is a real prior-
ity with the supplicr, They did a fan-
tastic job with that,” Hull said. *“They
were very good 1o work with. They
know their stuff.” PBE

Nol-Tec Systems, Lino Lakes, MN
www.nol-tec.com

651/780-8600




