B An A-C Compressor RO-FLO rotary vane
compressor shown with a rotating element
that has the Torlon 7130 vanes installed, The
vanes are produced by Drake Plastics LTD
Co. of Houston, Texas.

Torlon Blade Material Promises Longer
Wear Life And Reduced Oil Consumption
- For Rotary Vane Compressors

Drake Plastics Develops Extrusion Process to Produce
Highly Durable Vanes Using BP/Amoco Chemicals’ Torlon 7130
Poly Amide-imide Material

In this age when equipment
redizbility is expected and cost
reduction a mwst, the term
“lower operating costs” is 2
comman to be observed, This
situation. often oublesome for
plant engineers and users of
COMPression coguipment openi-
ing with high temperiune gases
and in harsh environmens, pro-
vides opportumitics for those
who invest their time and talens
1o hindd solutions 1o such prob-
lems,

One such case involves mo-
Ly vane compressors, where
A matenial upgradein the key
working component, the
Blades, offers a performance
leap comparable to the turbo-
charging of natumlly aspiraed
cngines, Rotary viane compres-
sors are used primarily for
medivm volume and medium-
pressure pases in vanows appli-
cations such as hydrocarbon
services, vapor recovery, di-
gester gas (waste water treat-
ment) and varous other gas
COMPression Services.
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By Jake Elliott

Retary vane designs ae pros-
iive displacement compressors
having a rofor eocentrically
mounted insice a eylinder. The
rotor is [ited with blades, or
vanes, that dre free 1o move ra-
dially in and out of longitudi-
nal slots. The hlades are forced
out against the cylinder wall by
centrifugal force, creating incli-
vidual eelis of gas that are
compressed as the rotor wms.
The compressors are driven by
cither electric motors or ¢n-
pines.

Historically, compressor
vane materials have been made
of phenobe laminated compos-
hes, including phenolic/as-
bestos, impregnated with oil.
Aside from polential ashosios
content, the primary shortcom-
ing of vanes produced from
these materals is the relatively

-short service life, approxi-

mittely 12 months in most 2p-
plicitions and often less when
subjected 1o hot or abrasive
LAsEs.

With stawe and Federal govs
cmmen! agencics sentinizing
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the use of asbestos, and with
the negative conneiation that
accompanies the name, as well

s the perdformance shoncom-

ings of laminated blades in gen-
eral, it naturally fell upon indus.
try 1o find other materials o
replace them. In e case of ro-
I;Il':,.' VANS COATH MR l"I.'l.lIﬂI.IiE'IC-
turers, other vane materals
such as thermoplastics have
been experimented with, bu
essentially all lose thwir stiffness
when exposed 1o wemperatures
over 3007F (1506°C). Therme-
plastic materials have been
tested and found undesirable by
one LS, compressor OEM, AC
Compressor Corporation in
Appleton, Wisconsin, USA, Is
testing of seores of reinforced
PEEK. PPS and other thermo-
plastics all exhibaed delorma-
tiom of the blades at 2800 psi
(193 bar) boncding stress and
F00-100°F (150-204°C) gas dis-

seharge tempenitures, The result-

g failures were cavsed by the
blades jamming in the rotor
slots
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Drake Plastics LTD Co., located
in Mouston, Texas, USAL, and
founced in 1996, has devel-
opred an extrusion process
wechnology that uses BP
Amoco Chemicals' Torlon 43401
and 7130 resins to extrude
vanes on-size for the viarogs
PGTARY Vane oomipressons being
manufactured. Dmke Plastics is
owned and managed by Steve
Quance. who spent the past 11
years as manager of advanced
maicnals for DSM Engincering
Plastic Products, Inc., formerly
Polymer Corporation, and s
production and business devel-
oprent supervisor for Gates
Rubber Company’s Molded
Products Division.

The Torlon 7130 material,
whith Is reinforced with 3004
graphite fiber, has been found
superior 1o the phenolic/
Lmadnzied material in several
ways. T contins no ashestos,
and retains its stilfness gualities
in severe service applications
and where operating temper:-
wires up to 400°F 204°C) are
encountered. “In addition,”
Quance said, “Torlen vanes are
tracking to provide a1 least two
1o three times longer wear than
ashestos laminates, With the
matenal’s nawiral lubricating
qualities, a potential savings of
3 or more in lubrcating oil
cn be achieved as o result of
Torlon's low coefficlent of fric-
tion. Torlon also has a very
low moisture absorption rela-
tivie 1o laminaites. This mns-
fates im0 dimensional stabiliy,
another problem that plagues
laminate blades and hawms
UseTs,”

The Mexural strength of
Taron T130-is 50,700 psi (3564
kefem®) at room temperature
and 25,200 psi (1772 kg/cm¥)
at 450°F (232°0), wested haot.
This compares to 200000 psi
(1406 kgdom®) at room emper-
ature and a 50% retention
392°F (200°C), tested hot, lor
the phenolic/asbestos laminate
material. Likewise, the Mexural
modulus at roem lempeniure
for Torlon 7130 is 2,850, 6400
psi (202,464 kg/em?), coms-
pared 1o 1,500,000 psi (105,430 -
kg/eny) for the laminates,
Tested hot a1 392°F (200°C),
the laminate has a 50% re-
tention. Torlon 7130 wested
2,280,000 psi (160,284 kpfem ?
at 430°F (2327C). In summary,
Torlon 7130 is significantly
stronger and stiffer at 450°F
than phenolic laminates are at
room temperature.



H The Torfon 7130 vanes, shown next o the retaling elementl, are exdruded
“an-size” by a special process developed by Drake Plastics, and then precl-
sion cut to meel the OEM’s specifications. Torlon 7120 and 4301 resins are
produced by BP Amoco Chemicals, Allanta, Georgia, The Torlon vanes pro-
vide three fimes longer wear Ihan do the current asbestos-laminale vanes.

We spoke with Mike Van
D¢ Vioor, senior design engi-
neer for rotary ompressons at
A-C Compressor I Applelon,
Wisconsin, 1o <lerermine 115 ex-
perence with the Torlon vane
material. We have been look-
ing Ino the application of
Tardon vanes supplicd by
Prake Plastics,” Van e Voo
=aid, “and lnve found Torlon
o b o superior nlerial come
pared o the phenolie/laminate
vanes, Given our test resulls
with our Ro-Flo Sliding-Vane
compressors in wellbead gas
CTvIice inowest Texas, we pro-
pect the lile of the Tordon vanes
10 be arcund 30,000 hours,
compared to the pomal life
expectaney of six-to-cight
thousand hours for our sian-
chard vanes. We also had excel-
lent resules with the Tordon
vanes in o series of ests we've
min in the Bakersfield,
California area.

“‘However,” said Van De
Vioort, “the cost of the Torlon
vanes is quite o bit higher than
for phenalic vines, For this
roason, we will be offering the
Tosdon vanes asan option for
=evere senvices and o value
CONSCICLS CUSIOITICTS,

Van De Veort said that A-C
Compressor will e exhibiting
the optional Torlon vanes at
the Canadian Intemational Pet-
rotenm Conference in Calgary,
Alboera, Canada, scheculed {or
Tune 11=15, 2000,

In refation to the higher cost
of the Torlon vanes, Steve
Cuance okl us, “Extridexd
Torlon vanes are moTe expen-
sive than laminate vanes..
However, we beligve the
higher cost is mose than offse
by the elimination of the as-
besios problem, the drimatic
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improvement in service lile,
and the savings in lubricaling
oil consumption, These factors
comisine for x significant re-
duction in net opersting costs,
Torlon is o vastly sopenor
product in applications wlhere
lemperaiures approech or
cxcecd I00°F (149°CH where
liminates tend to delaminate,
and where the giases handled
are abrasive, such as with
wellhead gas and landfill gas.
where Liminates wear out,”
Duncan Hopg, BP Amoca’s
procuct dovelopment manager
lar Torlon, stated, “Torlon's
high strength, high tempera-
twre capahility and friction and
wear proprertics make it an ex-
cellent material for sliding
vane appliciions, Few plasiics
are tough enough to be suc-
cessful inthese demanding
services. Although technically
proven, Torlon had been pre-
eluded from the muajority of
the sliding vane market be-
canse of the high cost of ma-
chining the yvanes from Torlon
stock. Drake Plastics elimi-
nated the machining cos: and
vield problem by extrucling
the sliding vanes on-size.
Dirake's capalsility puts us in
the position to propose Torlon
as 2 cost-elleclive solution ina
myriadd of sliding vane equip-
ment, from compressorns, 1o
F IMOLOTS, 10 VACUUNL pumps,
Ceven prennrtic (odls We dare
very encouraged by A-C Com-
pressors decision 1o lead s
miarket arel meeet the chal-
lenges of s customers by of-
fering Torlon vanes. We will

“continue wy do'our panin

suppon of these effons,” B
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For Torlon Blades for A-C's Ro-Flo

Compressors, contact:
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For Torlon Blades for rotary vane

equipment or other Torlon parts, contact:

DRAKE PLASTICS LID. CO.

14869 GRANT ROAD
CYPRESS, TX 77429

TEL: 281 255-6855
FAX: 281 255-6853

steve@drakeplastics. com
www.drakeplastics.com

For Torlon resin, molded parts or

technical information, contacl:;

BP AMOCO POLYMERS, INC.

5300-B FULTON INDUSTRIAL BLVD.

ATTN:

ATLANTA, GA 30336

TEL:
FAX:

404 346-8242
404 346-8256

STACEY MCNEIL

www.bpamocoengpolymers.com
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