THERMOPLASTIC LINED FRP ARMOURED TANKS AND VESS5ELS



ABRICATED PLASTICS (FABCO)

is well known for designing,

engineering and fabricating
quality equipment for the chemical
industry since 1962, Fabco pioneered the
use of thermoplastics like PVC, CPVC,
PP, PVDF, E-CTFE. and FEF bonded to
reinforced plastics to create a new family
of materials called “Armourplastics®”
(dual laminates). Today Armourplastics
offer a cost effective alternative to
titanium and corroding stainless steel.

THERMOPLASTIC LINED
FRP ARMOURED TANKS
AND VESSELS

Armourplastics® resist corrosion over
a broad range of temperatures and are
suited to both the most severe chemical
services and for high purity applications
where it is necessary to keep the process
fluid totally free of contaminants

Fabco has developed and acquired the
best technology available for machine
tusing liners, vacuum forming dished
heads, flat radiused comered bottoms and
internal ledges. Modern microprocessor
controlled filament winding machines are
used to wind glass fibres saturated in resin
to produce exceptionally strong and
lightweight equipment. Fabeo's craftsmen
are trained in all fabrication techniques
and undergo continuing development
programs in welding and fusion theory
and laminate construction. Faboo's
Engineering department can supply
design calculations and carry out quality
control testing, The Fabco experience and
technical expertise in the processing of
Armourplastics® materials and it's ability
to do small and dimensionally large and
critical equipment is unmatched and
makes Faboo uniquely qualified to provide
Armourplastics® of the highest quality.



WHY A EMOURPLAS TIC R T APPLICATIONS

rmourplastics® offer the B Storage Tanks
design engineer the benefits
of two dissimilar materials :
combined to make a superior Pl e
alternative.
Thermoplastics display exceptional B Scrubbers
chemical resistance but have limited
impact strength and poor physical B Columns

properties when influenced by
temperature. Reinforced Plastics on

the other hand display excellent B Towers
resistance to heat with full retention
of physical properties are lightweight B Reactors

and exceptionally strong.

Thermoplastic liner materials are
machined made, offering a corrosion
liner that is homogeneous, uniform in
thickness and having proven INDUSTRIES
mechanical properties . The
Thermoplastic liner when fabricated
using machine fusion and properly
bonded to the FRI” armouring creates

B Bleaching Chemical

a dual laminate that exhibits the best B Chemical Processing
properties of both materials combined

in the Armourplastics® construction. B Sekidchnidiictor
QUALITY FOREMOST B Fulp & Paper

vessels and equipment are built

F abco Thermoplastic lined B Mining
to meet your standards and

expectations for quality products, B Water Treatment
All Fabco Armourplastics®
equipment is designed to enable the B Pharmaceutical

Thermoplastic liner to address the
corrosion resistance needs of the
application, while the FRP Armouring
satisfies the structural requirements.

B Food and Beverage



FABRICATION
TECHNIQUES

Proper fabrication, bomding and
welding technigues ane essential
to thee r'l‘mnul':u.'turing ot
AFeou rplﬂuiirx-" e i]_'lmq_'nt.
Faboo eraftaman are trained in
all techmiques of fabrication.

Crur approach 15 o eliminate or
minimize the number of hand
welds, Most welds are done with
modern fusion equipment
'tl'lﬁul‘inﬁ VETY ILigh walid I.'Fﬁi,'il_'ﬂ-:_‘:r'
through machine controls, Yeld
map= are provided differentiating
the types of seams used in our
constrection. Machine made
vircuum formved dished heads and
flat bottoms come standarnd on all
common Armourplastics® tank
Svessel diameters. Moulded
ledges and formed face Manges
are wsed as standard construction
o prowvide superior fabrication
techniques only weld rod
identically compatible with the
limer sheel material is used. All
liners have carbon fibre backing
strips applied o seams prior o
FEF bonding to allow spark
testing during the complete
manufacturing process in onder bo
dictect any cracks or pinhaoles,

An FRIP armouring with high
periormance corrosion resistant
resin includes a bonding Laver
and a secondary corrosion liner
applied by hand follimssed by
structural laminate applicd by
hand lay up and Sor our
microprocessor conbrod bed
filament winder, Additional
testing can include hvdrostatic,
strain gauge, and accoustic
CTission testing,

MATERIAL
SELECTION

The: Thermoplastics in the
Armourplastics® group are ideally
suitid for tank lining as they offer
excellent corrosion resistance over
a widde range of operating temper-
atures. Abrasion resistance and
limar cosethicient of friction are some
af the performance ditferences.

Machined made liners with
tight extrusion standards and
traceability coupled with
maximum machine fusson of
WIS _Hiw.- the .¢'|.rrr|n|||.|.|-_|:||.1|.=|.1'i|:':1.ﬂil
erpuipmient long service life and
lovw mainfenance.

GRAYKOR® PVC

{Pelyviny] Chloride) 'V is the
mst frequently specified of all
thermoplastic materials. [t has
been wsed swocessfully for over 30
vears in chemical processing areas.

PYC is characterized by high
physical properties and resistance
tor corresion and chemical attack
by acids, alkalies, salt solutions
and many other chemicals, It is
attacked, however, by polar
sollvents such as kebones, some
chlorinated hydmocarbons and
Arommatics.

ORANGEKOR® CPVC

{Chlonnated Polyvinyl Chloride)
has physical properties at 73 F
similar to those of PYC, and its
chemical resistance is similar o or
generally better than PYVC. CPVC,
with a maximum service
temperature of 210 F has, over a
period of about 15 years, proven
1o b an excellent material for haot
corrosive liquids, hot and cold
water distribution and similar
applications abowe the
temperature range of MO

BLUEKOR®PP

(Polypropylene) is a polyolefin
which i= lightweight and generally
high in chemical resistance, It is
chemically mesistant to organic
solvenits as well as acids and
alkalics, Generally, polypropylene
should not be used in contact with
strom;, oxidizing acids, chlorinated
hydrocarbons and aromatics,
Polypropylen has gaimed wide
acceptance whene its resistance to
sulfur bearing compounds is
particularly useful in salt water
disposal lines, crude oil piping and

low pressumne gas gathering
systems. Folypropylene has also
proven to be an excellent material
for |d|:u.rralnr:|.' and industrial
drainage where mixtures of acids,
Bases and solvents are invoelved.

KEMKOR®PVDF

(Polyvinylidens Fluoride) is a
thermoplastic with a maximum
service temperature of 212 E
Regarding resistance for
chemicals, it is unsuitable for use
in stromg alkalies, fuming acids,
polar solvents, amines, ketomes
and esters. It has a high tensile
strength and a high heat
deflection temperature, It is easily
welded, offers high-purity (nom-
contaminating) qualities, and is
very resistant to permeation. In
many applications, it is an
excellent, lower cost alternative to
FTFE ar PFA.

HALINE ECTFE

I:Elh_'r'l:ﬂlu‘.'t‘]ll-::n'rlnﬂu::lru-
ethylene) Auoropolymer ks a
stromg, highly impact-resistant
malerial that retains useful
properties over a broad range of
lemperatures. [ts low-temperature
properties, especially those
related to impact, are particularly
oulstanding. E-CTFE can tolerate
elevated termperatures in the
range of 300-340F

E-CTFE flucropolymer exhibits
cutstanding chemical resistance
and excellent barrier properties.
Among those substances that
Muworcpolymer is resistant to are
strong mineral and oxidizing,
acids, alkalies, metal efchants,
ligquid oecygen and essentially all
organic solvents except hot
amines {e.g. aniline, dimethy-
laminer. Typical of the
flucropolymers E-CTFE is
attacked by metallic sodivm and
potassivm. Rate of attack is a
function of exposure time and
temiperatane.

E-CTFE fluoropolymer has low
permeakbility to water vapor and
various other gases,




LINER MATERIALS AND SERVICE TEMPERATURES

LINER LINER MAX MU
MATERIAL THICKNESS LINER BACKING INSTALLATION OFERATING
TEMPERATURE "
DESIGMNATION MM COLOUR MATERIAL METHOD
*F "
U
PUC-C AW Zordoers D&RE GREY [ Ta: CHEMBC A1, BORND 170° g
PVC-MZ
CPYC LEGHT GREY /DWEK ) .
PUC-C-HT Jordor s SEEY HICHE CHEMICAL BOND 21 o)
L 4
L TR Jord TaN /GREY POLYESTER F PP | MECHANIKCAL RO N 1as5*
PP
s ERV HATLIRAL FOLYESTER MECHANICAL BOND IR 105
ECTFE
ECTFE-GE 1.50r 2.3 MAETLIRAL POLYESTER AGLASS | MECHANICAL BOND 250° 121"
ECTFE-SK
FEP-GGS 1500 2.3 MATLIRAL GLASS MECHANICAL BOND %) i1
FFA I .
PRA-GGS . 150f 3.3 MATLIRAL GLASS MECHANICAL BOMND 254) 121
-
TP == .
FEPIFEP 1.50r 2.3 MAETLRAL MOME MOk BOMDED 250 121

"OPERATING TEMFERATURE I5 USUALLY DICTATED BY THE FRP RESINS MAXIMUBA SERVICE TEMFERATURES.

PHYSICAL PROPERTIES OF THERMOPLASTICS

AND REINFORCED PLASTIC MATERIALS

e M T S o

Ao,

the fiber

directEom.
44 Dippending on resin type and additives,

MATERILAL
ASTM TEST : -
PYC CPVC | POLYPRO- FRP
METHODS PROPERTIES |, 78 PVOF | oieng | ECTFE | FEP PFFA ~r T
“:,".‘!"“ Sebealie Graity 1.38 1.55 176 905 70 | 25 | 28 145 1.7
Warer mﬁm‘hﬂﬂ o
O-570 et 05 o5 ot 07 =
Machanical Tensile 5t
chasi eyl 7940 | ne00 | 6000 | 5000 | 7000 | 3200 | 3,200 | 15,000 | 40,000
Mioaduibs of Elasticiy
D-&38 in Terslon psi @ 4.2 43 2.1 LT 2.4 0507 ra il 30
T Fa ICP =
075 Flemural Strength psi | 14,500 | 15800 | 9700 7,00 A0 | 2600 | 2600 | 25,000 | E0,000
D756 g1 e o I 36 | kb 13 1.5 ®
Cotiichent of
TR Thermal Expansion | 3.0 i | 78 5.0 % | 55 | 78 17 | o8
indreF & 10-°
Thermal Conducteity
17T i | 13 5 T8 1.2 087 173 1.3 0 14
| steat Distortion
O-64E e R | LT 784 220
O-pan T’::;_E"F“.f;im 160 B 104 140 250 00 00 | 2ngang| e
Flammability I_irr\-i;ililfx?;rlul_-u a3 I o ] 17 & 05 [ = =
E-B4 Flame Soread 1520 | 1500 | o0 [Ty - = = 15380 | =
“;f;’;'l';:"bfg'-_;‘f GV | BND | D S4HE vl | sevao | sevo
* FRE T - =+ Yalues for Filament Wound laminstes shown ars in




TEFLINE®P-PFA

(Perfucroalkoxy) has very
similar properties to PTFE, but
unlike FTFE, is a thermoplastic,
providing processing advantages
in certain applications, Its
maximum service lemperature ks
higher than FTFE and its chemical
resistance is equal to FTFE. It is
comsidered o be bess permeable
than FTFE in some applications
and is excellent in high-purity
[non-contaminating) services.

TEFLINE®F-FEP

{Fluorinated Ethylene Propylene)

Like 'FA, FEF ks a thermoplastic
having similar chemical resistance
properties of that of PTFE and
FFA. It is relatively soft plastic
with lower tensile strength, wear
resistance, and creep resistance
than FTFE or PEA. [t has excellent
permeation resistance to liquids
and i= available in bonded and
non bonded applications,

Melenle] WS
Closasd Vertical, Cone Skirtad

L)

Maodel C-CV5
Clesed Vertical Skoping Bottom

()

Model C-CVIE
Closed Vertical Dished Skirted

TANK OPTIONS

Model C-CWE
Closed Vieriscal Flat Bottom

Moded C-CWF
Upen Yertical Flad Bottom

L)

Bbpdtel| U000
Clessied Vertical Come on Legs

L)

Model COV
Closed Vertical Dished on Legs

|
[ |

1

Model C-DVES
Ohpen Wertical, Core Skirted

Maodel C-OWS
Oipen Vertical Sloping Bottom

P ]

Model C-OVDS
Otpen Vertical Dished Skirted

Mode] C-OMC
Owpen Vertical Comi on Legs

Model CO00
Crpen Verbical Dishid om Legs

O ¥

hModel C-H
Horzondal Shorage

Armourplastics® Equipment should not be shipped in below freezing conditions.




TANK ACCESSORIES

Hold Down and Lifting
Lugs

Stainless steel hold down and
lifting lugs are designed for
specific tank sizes, weights and
lzading conditions

Stavindisis Stevl Halel
Dy (Starsland)

FRI" Hold-Dioavn
{ptionall

Stainkess Sew]
Lifting Lug (Stardard]

Flanged Nozzles and
Flanged Drain Nozzles
and Connections

All flanged nozeles are formed
face and are drilled for ansi B16.5
1500k flanges are flat machined
face and are gusseted up to 3°
diarmeter.

N

Formed Faoe
Flanged Moezle

Nl

Farrmiad Face Mounting Fad ¥With
Flamged Mozzle

— &

':_'lqlpllng

W

Siaimless Shewd Studs

Full Drain
Mazzle

Siphan Drain
Morzle

Cosplete Drain
Pdinas
If full drainage is necded concrete

pads must be recessed at drain
lescations.

VENTS

All closed top tanks must be
vented bo prevent creating a
vacuifn of developing excessive
pressure. Venls are sized to be
eqpual o or greater in diameter
than the largest liquid inlet or
omtlet,

Conse Meck Vent

ACCESS MANWAYS:

Manways are flanged in 207 and
24" diameters and come complete
withEFD gasket and stainless
steel bolting, Other gasket and
bolting materials are available.

M ar 24" Vertical
Top Flanged Manway

20¢ or 247
Tirp Himpged Mamway




M or M” Side Endry
Mlamway

e

AGITATOR MOUNTS

Various agitator mounks are
available as required. FRFP pads
for C<clamps on small open top
tanks, top or side nozzle mounts,
and heavy duty steel I-beam cross
5Llp‘|.'ﬂ.'r|'|:ﬂ fior la.rEi:r OpiEn Or closed
!I:I'P tanks. Custormer bo 'P-mvidq:
agitator weight, bending moment,
torque, and rpm plus blend time,
liquid viscosity, and specifiic
gravity for proper design,
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“I" Beam Agitator ﬁ_-ﬁmrl

MIXING BAFFLES

The number, size, structural
design, and configuration are
determined by the mixing
requiremnents specified by the
CustomeT,

Plte Hakle

Wedge Baffle

i)

Eaffle Elevation

INSULATION -
HEAT TRACING

Tanks can be HIJ'F'FI.ii;‘d with
closed cell polyurethane foam
imsulation. The foam is covered
wiith a 125 mil FRP skin, which
provides weather protection and
protection during handling and
im&tallabion. Ebectrical hesat ‘I:r.al:.ing
or panels can be supplied with
controds to provide freece
protection or maintain process
temperatures, Customer to
specify temperature desired,
minimum amblent temperature,
and voltage.

Foam Insulstuon

Tamk Wall
e TR

Fiberglass Skin

Cipgional
Heat Tracing

LADDER AND CAGE

Aluminium, FRI* or Carbon Steel
Ladders and Cages

.. =

T
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|

ADDITIONAL
OPTIONS

= FRF or Steel Ladders and Cages

= FRF or Steel Platforms and
Handrails

* Downpipes and Dip Tubes

* Piping Support Clips

* Level Indicators

= Calibration Gauges

« Sight Glass




DIAMETER & REQUIRED DIMENSION FOR SPECIFIC VOLUME

— i ——

i s cumc TANK DIAMETER “D* ]
GALLONS | SALONS| METIRS le F_ & F & BT T O §F 4 r W i i TR e w
MW (914 1219 1530 1EI8 19E1 1134 J4kE 1590 7743 3048 I¥SE DASE 4000 4166 4267
114 &4 41
500 H
_ B 73 HE R e .
B 2B B2 5T 4% 42
L0oo | 1304 H
} N s 324 124 77 &1 42 35 L
2ooo | z402 14 56 M4 14 27 Bd &4 57 ™
352 159 B %0 77 55 4.8 L
Lo00 | 1,603 13.5 2ME 171 1a5 125 %6 BS 74 =
240 164 139 118 BB 77 AT L
4,000 | 4808 8.2 IZE IR 194 1T 128 113 04 A2 H
B2 221 BT 160 130 0% 82 73F L
5000 | 6005 227 B4 J4F M 60 14F 1ZE 10F BS H
s ITE 3e 203 153 133 117 9F 74 L
6,000 | TAO0S 773 T /AT OI9E TR 152 123 103 A5 H
335 ZE4 MI 184 151 143 113 81 73 L
BO0D | 9807 3.4 334 356 X7 M2 ed 135 114 H
12.7 ME NA 133 154 124 902 L
10,000 | 17004 455 2o 283 153 M5 169 4 N H |
i 3.2 175 44 195 158 130 06 L
12000 | 14,411 445 ME 03 1T 143 132 M
B 19.2 159 130 118 L
14,000 | N6,B1Z 616 .7 37 199 mE 153 146 H
IT6 226 T 153 140 133 L
15,000 | 18,014 EB.Z B0.Y 254 213 17B W64 157 H
; 297 243 200 165 951 143 L
tg,000 | 21616 | me Tark Dimensions (Height /Length} 4% 256 214 137 1EEB | H
| e ghown in feet M3 a4 M1 1R4 174 L
20,000 | 24008 0.5 A B N9 m9 H
s 2T 224 25 195 [
25000 | 30023 [ 1137 e 297 Ta om0 H
B3 284 0 47 i
X000 | 10,223 [ nB2 e 5 1.2 Tl
LA - L
0,000 | IE02T | 1364 T s 313 -
' 343 35 298 L
35,000 | 42035 | 1589 416 4 366 H
L &7 33 351 i
40,000 | 4R036 | iR TS5 438 M E H
62 424 a03 L
A5.000 | s4041 broat 535 49.3 470 H
521 479 456 L
o000 | e0oas | X273 594 S48 5232 H
| 560 534 sag |
|
_-_""""-.,\ =i -_—
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