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Phastite” $3L (Catalog 4235-PH)
- AR ATIEERS: - REMERFILI, G
- REWREHE, ERTLAR AR

RE, BRIERRHRE, - BLki B aiREmRE
. FHIRE <1.0x107° scc/sec 20,000psi (1379bar)

PIPE $24rEHESL (Catalog 4260)

- PR 316 R 4R . AR T AANSI B1.20.
. EBLNERIPE, NiEy X
R BHAR MR « NPTFAISORZSUAR AE AT 15

12 HERESL (Catalog 4280)
< RIEE . SHEMBohERE - kAN EEL

FESHRA T BT HN TR SR T
« FFAASME [IIFDANSI B31.1F0 1B, RS INE
B31.7/ & HRAE
L IfEED EERRX Rt3EE
CPI™ BURFURERE BFE 1/16"-2"/2mm-25mm
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3000 psi
207 bar
6000 psi
414 bar
2500 psi
172 bar

10000 psi -

689 bar

20000psi -

1379 bar

3000 psi
207 bar

10,000 psi -

689 bar

20,000 psi
1379 bar

300°F
149°C
400°F
204°C
600°F
316°C
400°F
204°C
400°F
204°C
400%F
204°C
450°F
232°C
392°F
200°C
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11.00

6.40

35.00

1.00
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- EREH, NATA RS
RHAE
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C 6000 psi
414 bar
6000 psi
@ 414 bar
3000 psi
CB
207 bar
SR MPC 20000 psi
1379 bar
20000 psi
WiRg: 1379 bar
LC 6000 psi

414 bar

Min

-65°F
-54°C
-15°F
-26°C
-65°F
-54°C
-10°F
-23°C
-100°F
-73°C
-100°F
-73°C

Max

400°F
204°C
400°F
204°C
450°F
232°C
400°F
204°C
600°F
316°C
900°F
482°C

Cv

Max

2.70

6.00
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R

- AT AR AR

B®X
IfEER
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400 psi
28 bar
6000 psi
414 bar
6000 psi
414 bar

RL

RER RH

HPRV

Min

70°F
-57°C
70°F
-57°C
-45°%F
-43°C

iR
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204°C
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121°C

HPRV Lk 522 £ 18 (Catalog 4190-HPRV)
- REMREERGMR Y, FFARENE T
- NEIE &R R EFIFRE X A

FHEISEE

TR Tru-Loc i 2% TR

REAE

- SIEER A
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X

NRE, FPRRFEEFM
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= 2.
[ o D
i) a8 Min Max Ha
= o S
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=
M 1/4in 1/4in 4131-RL
6mm 8mm
7 1/4in 1/4in H131-RH
6mm 8mm
1/4in 1/4in 4190-HPRV

6mm 6mm
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- BRI ELERS SIS
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BV
HeRA PG
MPBV

RRXIEEN

10000 psi
690 bar
4000 psi
276 bar
30000 psi
2068 bar

Min

-65°F
-54°C
-65°F
-54°C
-10°F
-23°C

PG %7l (Catalog 4133-8P)
9B AR
0, HERCR S

- PTFERKA]IE, REFEAALA
2 Fcithim

R Qv & FE
Max 01 i W
850°F . .
454°C
400°F . .
204°C
400°F .
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- SZEPARTH LRI, HSERE
B#rEze

BORS
& Min Max HE
X 1/4" 1/2" 4131-BP
X 1/8" 1/2" 4131-BP
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EX]]
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=X
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2000 psi
138 bar
1000 psi
69 bar
1000 psi
69 bar
250 psi
17 bar

Min

-50°F
-46°C
-50°F
-46°C
-50°F
-46°C
-50°F
-46°C

400°F
204°C
400°F
204°C
400°F
204°C
400°F
204°C

HR %% (Catalog 4170-HR)
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0.100

0.200
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]
X X
X X
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Ethylene Propylen

Buna-N Rubber
Rubber

>
Fluorocarbon
Rubber

<

- EMRERIETHFRAE

EOR
Min Max
1/16in 1/4in
3mm 6mm
1/8in 1/4in
3mm 6mm
1/8in 3/8in

6mm
1/16in 1/4in
3mm 6mm
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4170-N
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- AT RIAREARE4EE
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.- AIERR R

- SHF MG
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H, WREE
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HGV ;fJI] (Catalog 4190-HV)
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 3SSS23 =233 335 = o
O mcxwaocc T o un (U]
6000psi  65F  450°F 8in  3/4in
V' mbr  osec o232 130 X x X N X om 12 A0V
6000psi  -65F  450°F . . )
SN6 414 bar 54°C 232°C 030 x X X X 1/4in 1/4in 4110-SN
300psi 20F  200°F 8in  122in ;
VO Jtbar  2vc oz 080 X N i 3mm fomm  4110VQ
6000psi  J0°F  700°F V4in 38
NP6 214 bar 57°C 3710c 060 X X X X X X X X emm  8mm 4MO-NP
6000psi 20 400°F , ‘
PV Al 20°C Josec 200 x X X X X X X 1/4in 3/4in  4110-PV
6000psi  65F  1200% V8in  1in
v 4l4bar  54C  eaoC 270 X i X X gmm  25mm 10U
20000psi  -65F  800°F ) .
o MPN 1379 bar 54°C 17°C X X X X X 1/4in 1in 4234
30000psi  I0F  400°F . .
MPGV 2068 bar 23°%C 204°C X X X X X X 9/16in  9/16in 4234
10000psi -65F  1000°F V4in  122in
BNV Gogbar  s4c  sac 035 X XX x X 6mm  12mm HOO-HV
10000psi -65F  1000°F V4in  122in
HRPV ‘eoobar  sac  sac B0 X X X X X 6mm 12mm A1O0HV
10000psi  -65F  1000°F V4in  122in
HGV.  ogbar  sac  sec 03 X X X : X omm  12mm H190-HV
6000psi  -65F  1000%F V4in  122in _
W6 sabar  sec  sgc 03B x X X x X gmm 1amm A190HY
10000psi  -65F  1000°F V4in 12 _
HYNV. 6oobar  sac  s3gc O3 X & X 6mm  12mm HOOHV
Ly 6000psi S 100 Lo ) L2 T o0

414 bar -54°C 649°C 12mm  25mm 15
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- NAFRENETEREER
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- B EIAB5 %R RNt i
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- EF|BphastfitsE 15251428

BRI R LT IS R IRE

Monoflange (Catalog 4190-FP)
- BER— ML IPRETE =R
‘B, BASREIIT

« RARBERZIAA, FR it
e, REREM

- SRHUEIEI AT, B RER

7, SO Bra B R X P A B HE T

- SIPTRIATE, BIERRIN, T35

M. JHESHANAlloy 625455k
%

Pro-Bloc” (Catalog 4190-FP)

o JF— AL PERT A = 4E,
FHRATKER A AL

- BB AR E A& R

e, REReM

- SARIEI AT IE, BEEHR

7. P 7 R X PEL B S HE A

- SIPTRIATE, BUIERRIN, T3

. WAEENANAlloy 625F 455k
=X

PR —Parker

Monoflange(Fe)&Pro-Bloc(Fe)(Catalog 4190-FP)
- 1BIZISO15848IAIE

. W REIHEFRAR
- BB S N RRES

- PR EKEIER = X e
- B ITATIE



2/3/518 4R (Catalog 4190-PM/4190-FM)

- BFEHFREMNER92/3/518
e

- PTFree3%3kmfik, THEE LT,
Wt R e AR A

- ZMMRANE, BENE
X, Hastelloy, 6Mo\ MonelFA
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- AIEEETEFRERERENIT

e S

HBM %%l (Catalog 4190-HBM)

- RLAREREKIR(10mmiEE)
AETRZMIEEAAIE, &
I 58 PR W B HE S R U PR I HE
4R

- THEESIANI£10,000psi(690bar)

- A-LOK B CPI™ R EZEZE A
ik, AL DR MR R A

R
o T B —ROREIR, BT R
LUEFP
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Solutions for Photovoltaics Manufacturing

For Production Tools & Process Applications
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Parker Hannifin’s Veriflo Division, located in Richmond,
California, is the leading manufacturer of high purity
and ultra high purity gas flow control devices and
assemblies. These products are used to control high
purity gases that are integral to the manufacture of
photovoltaic cells, semiconductor wafers / chips, and
flat panel displays. Veriflo products are also used by
Original Equipment Manufacturers (OEMs) within
these industries. Veriflo has maintained industry
leadership for over 95 years through the use of innovative
engineering, manufacturing, and quality customer care.

Broad Product Range
Most comprehensive line of high purity and ultra
high purity gas flow control devices for the PV industry:

» Mass Flow Controllers

» Bulk Gas Valves

» DISS Cylinder Connections

» Diaphragm Valves and Bellows Valves

» Single and Dual Stage Pressure Regulators
» Check Valves

Broad Materials Range
Everything from Ultra-High Purity Stainless Alloys to
Industrial Grade Materials.

To find out more about our gas delivery systems
solutions, please call (510) 235-9590.

Parker Hannifin's Partek Operation, located in Tucson,
Arizona, has a long history of innovation in the ultra
high purity (UHP), chemical delivery market. Partek
specializes in the design and manufacture of flow
components produced from virgin grades of high
purity thermoplastics. Our extensive knowledge of
materials and manufacturing results in industry leading
designs which provide many advantages to our
customers. Our fluid control solutions enable end
users to increase their throughput, ensure chemical
purity, and to reduce expensive downtime in the
exceedingly cost conscious world of solar cell production.

Extensive Material Knowledge
Our facilities can manufacture everything from ultra-
high purity Fluoropolymer to Industrial Grade Plastics:

» PFA/PTFE Diaphragm Valves

» PFA tube fittings

» Check, Needle, Ball, Plug, and Stopcock Valves
» Pressure Regulators

» Custom Manifolds

Application Specific Materials
Understanding the needs of the solar industry
means offering a wide variety of materials to
suit specific applications. For a complete
list, please call us at (520) 574-2600.




Our most valuable assets are our experienced
and dedicated work force. Our engineering and
manufacturing staffs have decades of experience
working directly with fabricators as well as OEM
5 tool suppliers. Since the establishment of silicon
processing technology we have been helping
companies to achieve their goals of increased

has been a leader in the

d eV el Opm en.t an d pro d u Ct| on Eﬁgﬁ;glghg;?g competitiveness in a rapidly
Of h | g h p u rlty man UfaCtU n g World-Wide Distribution
SOl u‘t|on S. N ow becau sSe Of Since Parker Hannifin’s founding in 1918 we have
g R ] : been growing as a global force in the motion and
Simi |ar|t ies In th en eed = Of fluid control industry. This long history has resulted
. X in a vast global network of distributors, manufacturing
the SOlar Ind USt W, Parker IS facilities, sales staff and field engineers whose

main purpose is to support your product needs.

u nlq Uely eq u I pped to ploneer Please visit our website at www.parker.com for a
SO | ar s p eCIfI C SO | Ut | ons. listing of Parker representatives near you.

Capabilities Include: E

» Computational Fluid Dynamics (CFD)
» Finite Element Analysis (FEA)

» Diverse Fluid Laboratory Testing

» Rapid Prototyping

» 3-D Modeling

Parker Hannifin’s long tradition of providing fluid
control solutions to the world has resulted in our
focus on advanced methods of design and manufacture.
We encourage our design engineers to work closely

with your design and manufacturing staffs. This _ '

working relationship contributes to rapid design of & '
components that meet or exceed your expectations.
From 3D models, finite element analysis (FEA), to

computational fluid dynamic studies (CFD), we have
the tools to help you improve your fluid handling designs.

To find out more about our custom
engineering solutions,

please call us at

‘ (520) 574-2600.
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OFFSHORE. ..

P —Parior

Material Handl

ASME/PED/DNV/ABS
multi-certified vessels

ATEX-approved solenoid valves
Cam-Lok discharge hoses
Compact Spiral™ hydraulic hose
Custom HPUs

EO/EQ-2 metric bite type
stainless steel adapters

Explosion-proof servo valves
Filters and elements
Floating and sub-marine hose

Fluid filtration cartridges
and ASME-certified vessels

Gas bottles

]

—_—

Gold Cup series pumps
and motors

Large-bore tank hoses
Lokomec valves
On-engine air filtration

On-engine crankcase
ventilation filtration

On-engine/frame rail
fuel filtration

On-engine oil filtration

Parflange® F37 non-welded
piping systems

Parker Tracking System (PTS)
Plastic air cleaners

Pure-water filtration systems

Quick disconnects

Reverse osmosis saltwater
desalination systems

Seal-Lok™ 0-ring face
seal adapters

Seal sub, box and pin protectors

Stainless steel adapters
and fittings

Tank hoses

Tie-rod and custom cylinders
with ABS, DNV, and other
certifications available

Triple-Lok®2 soft seal JIC
stainless steel connections

Washdown hoses

WorldPressure filters



ON BOARD...

Well Control & Sti

Acidizing hoses

Adapter spools

Closed crankcase ventilation
systems - diesel or natural gas

Fluid filtration cartridges
and ASME-certified vessels

Fuel additives

Fuel polishing cart
Fuel recycling units
Gask-0-Seals®

High-pressure fittings
(Autoclave style)

High-temperature, high-
pressure packer elements

Homogeneous packer elements

Hydraulic oil purification
system with explosion-proof
electronics (PVS)

icount Particle Detector
for hydraulic oil

Metal seals and gaskets
Needle valves

Positioning and surveying
services

Shear seal valves (Lo Torg)
Stainless steel control valves
Stainless steel filters
Surface BOP control hose
Valves and ball valves
Welded cylinders

Wireline hoses (long lengths)

Floating Production Storage Offl.

Hundreds of Parker components and systems can be found on FPSOs:

Gas dehydration

HP and HHP gas compression
LLP gas compression

LP and MP gas compression
Main E&l building

Oil dehydration

Oil offloading

Power generation

Power generation (3 trains)
Production manifolds
Seawater deaeration
Seawater filtration and utilities

Seawater water injection




UNDER THE SEA ... Parker is there.

Accumulators - piston, bladder, Bundles
composite, and stainless steel

capacities larger than 303 liters

Flexible joint and components PTFE FlexiLip and FlexiCase

Fluid filtration cartridges and rotary seals

Collapse-resistant hoses
ASME-certified vessels

(80 gallons) and greater than
1,379 bar (20,000 psi)

A-LOK® titanium fittings

A-TEX rated explosion-proof
directional valves

Backup rings
Cable and flowline protectors
Connector plates

Custom molded or machined
shapes

Diverter flowline seals

Engineered laminated
elastomeric flexible bearings

Extruded and precision
machined packer elements
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Full flange fittings
Gimbal bearing assemblies

High-temperature,
high-pressure O-rings

Hotlines

Integral Seals™

Mud motor seal boots
Multi-couplers

Qilfield rubber products
0-rings

Phastite® fittings
PolyPak® seals

PTFE FlexiSeals (HCR)

Radial-seal flange adapters
(seal-subs)

Riser adapters
Riser clamps

Riser control line protectors
and shims

Riser flange protectors
Riser flexible joint

Rod and piston seals

Seal sub, box and pin protectors

Sub-sea hydraulic cylinders
Telescoping joint packers
Tri-plex pumps

Wellhead connector seals

Control hoses

Fittings and small valves
High-pressure test hoses
Orifice fittings

Seals and components

Splice and repair kits
and service

Thermoplastic hoses




3-D structural scanning

BlomPMS (vessel positioning
monitoring system)

Chemical injection hoses
(ChemJec)

Christmas tree flex joints
Christmas tree gimbal mount

Code 62 double-seal deep-sea
adapters

Collec connector seals
Control umbilicals

Custom sub-sea hydraulic
cylinders

Dynamic metal seals and
sealing systems

High-temperature, high-pressure
sealing systems

Hydraulic and electrical
flying leads

IWOC - bundles

Metallic and non-metallic
high-pressure and collapse-
resistant hoses

MICAMS (multi-camera
sub-sea metrology)

Polyester and spiral strand
steel long-term mooring

Quick couplings

Seal boots
SICAMS (sub-sea metrology)

Six-strand steel temporary
mooring

Stab plates (multi-couplers)

Stainless steel
high-pressure filtration
(689 - 1,379 bar/10,000 - 20,000 psil

Steel tube and thermoplastic
umbilicals

Ultra-high-temperature
metallic seals




Gas and Liquid ) i Regulators
Sample Filters TR The AVR, 1R4000,
Balston® sample P soo0and sono
and membrane ol regulator families are
filters are i engineered specifically
designed i o for process analytic
specifically to . systems. Key
protect process " W) standard features are
analyzers and ] reduced internal

. monitoring vl volume, no internal

threads and a
Hastelloy C-22°
diaphragm.

equipment from
sample impurities.

L

Heat Trace/Tube
Bundling

Our pre-insulated,
steam or electric
traced tubing bundles
transport the sample
from extraction to the
sample conditioning
system. A full range
of controllers and
installation accessories
are also available.

Pharmaceutical

PROCESS

Petro-Chemical

Regulator

)

Excess Flow
Shut-Off

&

Bio-Tech

Bellows Valves% % %
3 Needle Valves @; %
e

Filter

4

Steam
Heat Trace
Tubing

: Carrier
Fragrances
= s p—
@g
Textiles Gas
@ Chromatograph
& 4
Gas
e Generator
AR Carrier
Gas
[ CALIBRATION GAS
CARRIER GAS
B FLare Gas
B saveLe Generator
B cevs
--- COMMUNICATION
Excess Flow Valve Gas and Zero Air High Integrity Fittings
Compressed carrier gases Generators = and Valves
1 such as hydrogen can Balston® gas and zero Light molecular
- pose a serious safety air generators gasses used as carrier
- hazard if a system increase accuracy of & gas are expensive.
component fails. Our analysis, and reduce & B - r High integrity gas
L Excess Flow Valve has an Eim service and & = system components
B automatic diaphragm maintenance costs. ~ > I‘.\‘}).. with faceseal fittings
shutoff when flowrates Eliminating L - ' and packless
- exceed a specified setting. compressed gas diaphragm or bellows
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cylinders reduces lab
floor space and labor
requirements.

sealed valves provide
the lowest leak rates
available.



Instrumentation
Fittings

Single and double
ferrule compression
fittings are available
in stainless steel and
a broad range of
other alloys. Our
Suparcase™ ferrules
are hardened to grip
the tubing with
excellent resistance
to corrosion.

ASIC Performer
Transducers and
Transmitters

Using the latest in thin
film sensor technology,
the Performer uses
simple to install micro-
electrical connection
and offers high stability
with very low drift
throughout six
pressure ranges.

i

Filters, Regulators,
Lubricators

Filters, Regulators,
and Lubricators
prepare compressed
air for pilot valves
and other pneumatic
devices. Parker air
preparation devices
are available in a
broad range of
pressure ranges and
materials.

FRL
Assembly

Air
Dryer

Sample Cylinder
& Quick Couplings

Oxygen
Analyzer

Flare

KA@&’M .

L\‘N‘Kx

B
’;&‘\"“N
&

S -

(’VL\’SI\

Vent
S Recovery
~~. System Calibration
< Gas

Cylinders

Fast Loop
Filter

R-Max™
Stream
Switch

0-Rings

Parker’s engineered seals play an
important role in the safe and
reliable operation of equipment in
all industries around the globe.
Perfluorinated elastomers provide
the broadest range of chemical
resistance with temperature
ratings up to 600° F (315° C). Ask
about our Material Selector CD.

Analyzer Pressure Regulation
and Vent Recovery System
This system is engineered to
meet the needs of continuous
gas analyzers. The
combination of pressure and
flow control provides analyzer
cell stability of less than
0.1psi (.007 bar) regardless of
up or downstream effects.

?.:;f.‘j,- TE;}' _
L _ﬂ _ﬂ

ey

Quick Couplers
Our non-spill FS
series and general-
purpose
instrumentation
quick couplings are
available with a
variety of elastomer
seals for proper
fluid compatibility.
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Parker R-Max™ Stream

Switching System

The Parker R-Max™
integrates both switching
and filtering into a
compact modular
assembly. The system
can control both gas and
liquid streams and has
been engineered with
many user-friendly
features.

Pilot Solenoid Valves

Compact, serial
addressable, manifold

mounted 2-, 3- and 4-

way solenoid

controlled air valves
to drive actuators,
stream switching
valves, and process

valves.

Solenoid Valves
Skinner, Lucifer and
Gold Ring™ solenoid
valves control fluids
and gasses in air
dryers, power plants
and other industrial
and petrochemical

Pilot
Solenoid

Valve

Carrier

Gas
Chromatograph

Printer

applications.
Electro-pneumatic Analyzer
GC Control System
\\ \\\\\

\
! \
I 1
} 1
" 1 Stream
I ) Switch
1 1
I 1
1 1
I 1
l' |

|
] Other )
! Analyzers hi

I
[} 1
I ~ 1
! 1
Data
Acquisition
System

Flexible Metal Hose

Metal hose
assemblies with

Instrumentation Valves
Manual, pneumatic &
electrically actuated ball
valves are available
with many port
configurations and
packings. Full range of
needle, metering and
check valves, as well as
manifolds and sample
cylinders for grab
sample stations are
available.

Cylinder Gas Products
A full range of stainless
steel CGA, DIN, JIS and
British Standard
cylinder connections,
cross and tee purges,
manifolds and pigtails
are available for
compressed gas
cylinder hookup. From
cylinder source to point
of use, Parker offers
one-stop shopping.

welded CGA fittings
provide a flexible

connection between a
compressed gas
cylinder and process
line. Ideal for light
molecular gasses
commonly used for
carrier gasses.



Miniature Solenoid
Valves

Miniature solenoid
valves for CEMS stream
switching and flow
control. Body materials
are available in 316
stainless steel, PTFE and
PEEK with orifice ranges
from .0317-.093” for
liquid or gas service. 12

Accumulators
Accumulators are
suitable for storing
energy under pressure
making them ideal for
probe blowback
applications on
continuous emission
monitoring sytems.

Membrane Filter
Balston® membrane
filters combine absolute
membrane filtration
down to 0.01 pm, with
an integral pre-filter to
protect the membrane.
Ideal for use on gas
chromatographs, mass
spectrometers, oxygen
and moisture analyzers.

or 24 VDC continuous
duty solenoid operators.
CEMS PFA/PTFE PF\‘,\;E,LFE
Sample Regulator Electrical
System Heat Trace
Tubing

PFA/PTFE
Flowmeter

To
Pump/Sample
Cooler

Distributor

=
3 ”‘T
Calibration [ .3 4
Gas
Cylinders

Generator

Calibration

Selector

Gas

Analyzer

Cylinder ChangeOver
System

The Cylinder
ChangeOver system is
a compact module
designed for
continuous gas flow.
A unique 2-in-1
regulator with a
common control knob
automatically directs
the flow of gas from
two separate sources.

PFA/PTFE Fittings and Flow
Control

Full range gripper, flare and
welded fittings as well as
stream switching, ball,
needle, check, solenoid,
metering and diaphragm
valves. We also manufacture
pneumatic bellows pumps,
gauge protectors, regulators,
flow meters and aspirators
for your CEMS or chlorinated
sample line applications.

PFA/PTFE Tubing
Extruded PFA, PTFE,
ETFE, FEP, MFA tube
lengths and coils are
available for single
line sample transport
or inclusion in heat
traced bundles.
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The Problem

For the customers & markets that we serve, Corrosion
represents the difference between trouble-free operation
and costly downtime.

What is Corrosion?

According to NACE, Corrosion is the deterioration of a
substance, usually a metal, or its properties because of a
reaction with its environment.

The Problem of Corrosion

Direct and indirect economic losses derived from
corrosion include the following:

e Replacement of damaged equipment

e Overdesign to allow for corrosion

e Preventive maintenance

¢ Shutdown due to corrosion failure

o Loss or contamination of the product being produced
(i.e. food industry)

 Efficiency decrease. For example, corrosion products
lower the heat transfer rate in heat exchangers

 Failure of adjacent equipment

o Health and safety. Loss of natural resources, pollution or
even human lives.

Cost of Corrosion
According to a nationwide report conducted in the USA, the cost of corrosion accounted for a total of
$276 billion per year. The specific industrial sectors and associated cost were broken down as follows:

¢ Drinking Water &
Sewerage

 Gas Distribution

e Electrical Utilities

Utilities
34.70%

Production & » Chemical, Petrochemical

Manufacturing &Pharmaceutical
[y * Food Processing
atei ® Pulp & Paper
¢ Oil & Gas Exploration
¢ Petroleum Refining

Government
14.60%

¢ Defense
* Nuclear Waste Storage



The Problem

Using the right materials and processes can help to beat

corrosion problems throughout industry.

Uniform Corrosion

Uniform or general corrosion

is the most classical form of
corrosion, but is not always the
most important in terms of cost
or safety.

The consequences of uniform
corrosion are a decrease in metal
thickness per unit time or a more

Galvanic Corrosion

Galvanic corrosion can be
defined simply as being the
effect resulting from the contact
between two different materials
in a conducting corrosive
environment.

In many cases, galvanic corrosion
may result in quick deterioration

or less uniform deposit of these
corrosion products in the surface
of the metal.

Uniform corrosion can be
limited or prevented by an
appropriate choice of material
or modification of the medium
among other solutions.

of the least corrosion resistant
material, and can lead to
fatal failure.

Common methods of minimising
and preventing galvanic
corrosion are choosing material
combinations in which the
constituents are all made

from the same material or
different materials as close as
possible in the corresponding
galvanic series, avoiding an
unfavourable surface area ratio,
using protective coatings, or
controlling the aggressiveness of
the environment.

N LESSON: Do not mix tube and fitting or valve alloys wherever possible.

Galvanic reaction created by mixing different body & nut materials.
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The Problem

Crevice Corrosion

Crevice corrosion is an
electrochemical oxidation-
reduction process, which occurs
within localized volumes of
stagnant solution trapped in
pockets, corners or beneath a
shield (seal, deposit of sand,
gasket or fastener, for instance).

Crevice corrosion is highly
accelerated if chlorine, sulphide
or bromide ions are present in
the electrolyte solution. Once

Pitting Corrosion

Pitting is characterised by the
localised attack in the form of
deep and narrow holes that can
penetrate inwards extremely
rapidly, while the rest of the
surface remains intact. A
component can be perforated in
a few days with no appreciable
loss in weight on the structure as
awhole.

a crevice is initiated, even the
most benign atmospheric
environments can become
extremely aggressive. Crevice
corrosion is considered much
more dangerous than uniform
corrosion as the corrosion rate
can be up to 100 times higher.

Crevice corrosion is
encountered particularly

in alloys which owe their
resistance to the stability of a

Pitting corrosion is most
aggressive in solutions
containing chloride, bromide
or hypochlorite ions. The
presence of sulphides and H2S
is also detrimental to this type
of attack. The stainless steels
are particularly sensitive to
pitting corrosion in seawater
environments.

passive film. A classic example is
stainless steel in the presence of
moderate to high concentrations of
chlorine ions.

Crevice corrosion can be limited

or prevented by using welds

rather than bolted or riveted

joints, designing installations with

a proper draining system and
avoiding stagnant areas, using solid
and high quality seals or controlling
the severity of the electrolyte.

Crevice corrosion between the
tube/tube trap interface.

Pitting corrosion can be reduced
or prevented by choosing the
most appropriate material for
the service conditions, avoiding
stagnant zones and deposits,
reducing the aggressiveness of
the medium or using cathodic
protection.

N LESSON: Every batch of Parker 6Mo steel is tested for Pitting Corrosion as per the ASTM

G48 standard.



Intergranular Corrosion
Intergranular corrosion is a
form of attack that progresses
preferentially along the grain
boundaries paths and can cause
the catastrophic failure of the
equipment, especially in the
presence of tensile stress. Under
certain conditions, the grain
boundaries can undergo marked
localized attack while the rest of
the material remains unaffected.
The alloy disintegrates and loses
its mechanical properties. This

type of corrosion is due either to
the presence of impurities in the
boundaries, or to local enrichment
or depletion of one or more
alloying elements.

Many alloys can suffer from
intergranular attack, but the
most common example is the
intergranular corrosion of
austenitic stainless steels, related
to chromium carbide depletion
in the vicinity of the boundaries,

during a “sensitising” heat
treatment or thermal cycle.

Intergranular corrosion can

be prevented by selecting the
right material, avoiding low cost
equipment where the material
is likely to have impurities and
poor heat treatment, using low
carbon or stabilised grades if
welding or applying post-weld
heat treatments correctly.

A\ LESSON: Our stainless steel is capable of passing the intergranular corrosion test as per
the ASTM A262 Practice.

Intergranular Corrosion — HAZ Area — Stainless Steel

Weld in Seawater Environment

Stress Corrosion Cracking
Stress corrosion cracking

(SCCQ) is a process involving the
initiation of cracks and their
propagation, possibly up to
complete failure of a component,
due to the combined action of
tensile mechanical loading and

a corrosive medium. The time
necessary for a part to fail by SCC
can vary from a few minutes to
several years.

This kind of attack normally
occurs in media that are little
or non-aggressive towards the
metal or alloy concerned in
the absence of tensile loading.

A;.'\" S e
\,f&m»:::

Stress Corrosion Cracking Stainless Steel in

Seawater Environment

This form of corrosion is of a
paramount importance and
represents a permanent risk in
numerous industrial installations,
in terms of both the safety and
economic consequences involved.
No commercial alloy is fully
immune to SCC.

Stress corrosion can be avoided
by selecting materials that are
not susceptible in the specific
corrosion environment and
minimised by stress relieving
or annealing after fabrication
and welding, avoiding surface

machining stresses and controlling

the corrosive environment.

N LESSON: Do not take shortcuts. Select the best material for a safer & more cost
effective application.
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The Facts

Some of the most popular factors that can have a significant influence in terms of corrosion are listed below:

o Materials Selection:

e Environment

e Mechanical Properties
Availability of Design &
e Test Data
e Cost
e Availability
o Maintainability

¢ Process Parameters:
o Media Chemistry
e Temperature
e Velocity
e Pressure

o Compatibility with other components

« Reliability
e Appearance

Some Figures About Corrosion
The industrial importance of
localized corrosion problems
has been revealed in many
reports. The following pie chart
summarizes the findings of

363 corrosion failure cases
investigated in a major chemical
processing company. The
importance of pitting comes
second, just after general
corrosion and before stress
corrosion cracking which is often
also initiated by pitting.

Fatigue
Embrittlement

Intergranular

Erosion

Crevice

o Construction Parameters:
o Drainage, Welding, etc.

e Dissimilar Metals

e Crevices

e Corrosion Allowance
e Operating Lifetime

e Maintenance & Inspection
Requirements

Pitting

SCC

Sour Gas Service and NACE MR0175

Hydrogen sulphide (H2S) is

a colourless, flammable, and
extremely hazardous gas.

It occurs naturally in crude
petroleum, natural gas, and hot
springs. In addition, hydrogen
sulphide is produced by bacterial
breakdown of organic materials
and human and animal wastes
(for instance, sewage systems).
Industrial activities that can
produce the gas include
petroleum/natural gas drilling
and refining, wastewater
treatment, coke ovens, tanneries,
and paper mills. Hydrogen
sulphide can also exist as a liquid
compressed gas.

When dissolved in water, H2S
forms a weak acid which is
extremely corrosive, especially
in the case of steel where the
corrosion products of iron,

sulphide and atomic hydrogen
can penetrate the steel and
embrittle it. Under the influence
of applied stresses, cracking can
develop in a very short time and
result in failure of the equipment
and potential human and
environmental loss. This type

of failure is known as sulphide
stress corrosion cracking (SSCC)
and there are many cases in
history that account for this type
of failure.

NACE MR 0175/1S0O 15156 is

a Materials Standard issued

by the National Association of
Corrosion Engineers. It aims

to assess the suitability of
materials for oilfield equipment
where sulphide stress corrosion
cracking may be ariskin
hydrogen sulphide (sour)
environments. This 3-part

document gives requirements
and recommendations for the
selection and qualification of
carbon and low-alloy steels,
corrosion-resistant alloys,

and other alloys for service

in equipment used in oil and
natural gas production and
natural gas treatment plants in
H2S-containing environments,
whose failure could pose a risk
to the health and safety of the
public and personnel or to the
environment. It can be applied
to help to avoid costly corrosion
damage to the equipment itself.

Parker Instrumentation can
offer all the range of materials
compliant to the metallurgical
requirements of NACE MR0175
in selected ranges. For more
information, please contact us.



The Solution

Corrosion control does not just happen. It must be planned.
We can help you find the best solution for your application.

As the worldwide search for oil
and gas, power generation or
chemical production is turning
to more challenging applications
an increasing number of
situations are being encountered
where corrosive production
environments and products are
present. Many of these cases
often involve significant amounts
of hydrogen sulphide, carbon
dioxide, brine or hazardous
chemicals among others, where
their high corrosivity along with
the wrong decisions made during
the design stage have often lead
to fatal failure and invaluable

human, environmental and
economic loss. In most cases,
these situations could have been
avoided by properly analysing
the specific operating parameters
and designing the most suitable
equipment.

In addition, other factors such
high pressures and temperatures
or severe environments are

on demand. Requirements

for higher production rates or
more complex processes along
with climate change and new
environmental regulations can
complicate the material selection

Our Materials Statement

Our primary philosophy is to build Due to their versatility, reliability

reliable, efficient, cost-effective
equipment for the intended
service. We always strive for the
best quality in the designs we
produce, the materials we select
and manufacturing processes
we apply. All our materials come
from the most prestigious mills
in Europe and North America,
and are fully traceable to the
source of origin and mercury
and radioactive free. We want to
add value to every component
we create and make all the
applications we serve

smarter, faster, cleaner and safer.

and excellent corrosion resistance,
the set of alloys and equipment
that we offer usually meet all the
demands in markets, including
the oil and gas, chemical and
petrochemical processing,
pollution control, marine
engineering, power generation, or
pulp and paper among others.

However, the unique
requirements of some of

the projects often demand
special approaches. Parker
Instrumentation understand
those needs and has the technical

process and ultimately the
performance and integrity of
the application. Under these
circumstances materials can
offer a valid and cost effective
alternative to conventional
methods of corrosion control.

The material selection process
can sometimes become
complex, usually involving
multiple factors like high
strength requirements,
operating temperature, high
corrosion resistance, availability
and cost.

knowledge and experience

to help our customers to find
the better solutions for their
applications and meet even the
most challenging demands.

Together, we can create
innovative solutions that
ensure your success
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Materials Range for Corrosion Control

Our experienced credentials in materials selection are the results
of years of expertise in successful applications worldwide.

Materials Range

Parker offers the most extensive range of alloys in the market. The range varies from conventional steels to
high nickel alloys and titanium for the most demanding applications. The table below depicts the standard
range of materials per product family. Other alloys might be offered on request.

Yes No Yes No No
No No Yes No Yes
Yes Yes Yes Yes Yes
No Yes Yes Yes Yes
No Yes No Yes Yes
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes
Yes No Yes Yes Yes

Parameters To Be Considered in the Materials Selection Process

The main parameters to be considered when selecting any equipment are:

o Operating conditions, including temperature, o Availability
pressure and media contained o Lead time
¢ Environment o Expected life time of the equipment
o Legislation and Internal Regulations o Safety
e Cost

In terms of materials, the selection criteria normally translate into some of the following parameters:

e Mechanical properties e Cost
o Corrosion resistance to media and environment  Availability on request
o Temperature operating range

Although the mechanism of corrosion is highly complex the actual control of the majority of corrosion
reactions can be effected by the application of relatively simple concepts. Indeed, the Committee on
Corrosion and Protection concluded that ‘better dissemination of existing knowledge’ was the most
important single factor that would be fundamental in decreasing the enormous cost of corrosion in the UK.

*

* Report of the Committee on Corrosion and Protection, Department of Trade and Industry, H.M.S.0. (1971)

S Parkr



Materials Quick Selection Guide for
General Industrial Applications

The following table classifies our materials range in terms of mechanical strength and general corrosion
resistance, and aims to be a generic tool and guidance at an early stage of the design. The values given to
the specific parameters are not absolute and should be used as a reference only. Each application needs
to be evaluated carefully and individually as the rules below might not apply at all times.
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Cost Considerations

Think of the equipment
replacement cost, depreciation,
re-qualification of the new
systems, downtime or low
production rates, fines or human
and environmental loss. Avoid
low cost equipment. Investing in
a more expensive material today
could be a cheaper and trouble-
free solution in the medium and
long term.

Parker Hannifin carried out Stress
Corrosion Cracking Testing as

per ASTM G48 conducted by an
independent party and its aim
was to determine the time to
failure of the 6Mo super austenitic
steel (UNS S31254) and the
conventional 316/L stainless steel
(UNS S31600/03) in exactly the
same conditions. Results showed
that the 6Mo grade took over 3

Example of a typical installation and associated life cycle cost:

8,000 meters of 1/2"
X 0.065" tubing

1,500 Fittings 1/2"
x straight shapes

After 10 Years

Design Parameter

Tubing & Fitting
Replacement**

MHR Labour Cost

=
)
=
©
=
=
©
=
7]
c
—
i
5=
=

Tubing & Fitting
Replacement**

After 5 Years

MHR Labour Cost

$7/m

$15/unit

5 Years Life

Tube: $7/m
Fitting: $15/unit

40 MHR per 300 meters

$80 labour/hour

Tube: $7/ft
Fitting: $15/unit

40 MHR per 300 meters

$80 labour/hour

times more to fail than the
316 grade.

In service applications, those
results translate into a life
expectancy of 6Mo three
times longer than that of 316
in the same given conditions,
reducing leakage and
downtime and increasing
safety by over 60%.

Materials Selection A: Materials Selection B:
Stainless Steel 316 Superaustenitic 6Mo

$23/m

$40/unit

15 Years Life

$o

$o

$o

$0

$o

$o

TOTAL $406,380 $244,000

** Figures exclude material cost increase

40% cheaper




Some of Our Experience

Here are some basic guidelines based on our extensive
knowledge and experience in applications worldwide:

o Think about cost effectiveness, Let us help you select the best solution for your application.
safety and reliability Start thinking smarter, faster, cleaner and safer.

¢ A cheap option today usually
translates into high cost of
ownership tomorrow

e Do not mix tube and fitting/
valve alloys whenever possible

o Use 6Mo for high pitting/
crevice corrosion performance

¢ Use Super Duplex for its tensile
strength

e Do not use Twin Ferrule on
Super Duplex rather use
Phastite

e Use our range of exotic
materials for demanding
applications and NACE
compliance

For a successful and prolonged corrosion-free service, make sure the following parameters
are checked during the design stage:

Operating conditions, including temperature, pressure and media contained
Environment

Legislation and Internal Regulations

Cost

Availability

Lead time

Expected life time of the equipment

Safety
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Friday 16th June 2006

PMI (Positive Material
ldentification) Testing

We have seen a noticeable increase in the demand for PMI testing of our products both for Project customers and for
orders placed through our Distributors.

PMI testing requires trained and certified staff together with specialised test equipment, which are normally
provided by third party testing companies. This has proved to be a time consuming and costly process.

In order to contain costs, provide shorter lead times and an overall higher service we have invested in our own PMI

testing equipment and have had several employees trained to perform PMI testing.
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IPDE Testing Procedures.

There are no accepted market standards for PMI testing procedures and in many cases the orders that we receive
simply request PMI or call for a customer specific procedure. Our Project experience shows us that in most cases
customers require 10% or 100% product testing of the pressure containment components of our products.To simplify
the requesting of PMI testing we have produced 2 test procedures that cover 10% and 100% testing of pressure
containing components.

These are:

ESSF123/10 - order code PMI10

This procedure specifies that the pressure containing components for 10% of the order quantity will be PMI tested.
EG for an order of 100 pieces, the pressure containment components of 10 pieces will be tested.

A copy of this standard will be sent to each Distributor along with pricing information by separate cover.

ESSF123/100 - order code PMI100

This procedure specifies that the pressure containing components for 100% of the order quantity will be PMI tested.
EG for an order of 100 pieces, the pressure containment components of 100 pieces will be tested.

A copy of this standard will be sent to each Distributor along with pricing information by separate cover.

Darker e‘ta

c0 ALL TOGETHER BETTER



Parker Hannifin Instrument Tubing

Parker now offers quality-assured
seamless stainless steel tubing

The ABILITY to provide the
total instrumentation tubing

packages!

When you want to reduce the risk of leakage
in your hydraulic and instrumentation system,

consider Parker seamless stainless steel

tubing. Every step of the tube production is
controlled to ensure consistent quality. Parker

tubing are characterized by the ovality,

concentricity and hardness limits required for

superior performance in hydraulic and
instrumentation system applications, Plus
Parker tubing offers the high surface

smoothness and close dimensional tolerances
needed to ensure there are no leakages when

connected with Parker fittings.

Let’s engineer your cost savings with
Parker seamless stainless steel tubing.

Product Features:

€69 ./s"szmaﬁﬂmamv

2
<

Product Beneits:

*A complete package of tube
fittings and tubing via a single
order

*The installer ONLY needs to
develop ONE source for products
*Reduce your vendors

*Weld-ability

*Controlled and consistent quality of
steel grades provide easy welding

*Plugged ends

*Protection of tube ends and ID
from environments contamination

*Superior OD Finish and Close
tolerances

*Ensure a high integrity system with
Parker tubing and fittings

«Strictly controlled ovality,
concentricity and hardness

*Superior performance in a wide
variety of system applications,
temperatures and pressures.

*High cleanness of Tubing Inside

*Suitable for clean environment
application

*Parker branded for quality assure

*Easy to identify brand and tubing
specifications along the full length of
the tubing

ENGINEERING YOUR SUCCESS.
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Ordering Information and Dimension

1(')ut[)>e Wal?'orm;':(ar:ess Basic Ordering Number Weight
inch inch Cold Rolled Tubing Cold Drawn Tubing kg/m
1/8" 0.028" N/A TUBE 1/8X.028-316L-CD 0.04
. 0.035" TUBE 1/4X.035-316L-CR TUBE 1/4X.035-316L-CD 0.12
b 0.049" TUBE 1/4X.049-316L-CR TUBE 1/4X.049-316L-CD 0.16
0.035" TUBE 3/8X.035-316L-CR TUBE 3/8X.035-316L-CD 0.19
3/8" 0.049" TUBE 3/8X.049-316L-CR TUBE 3/8X.049-316L-CD 0.26
0.065" TUBE 3/8X.065-316L-CR TUBE 3/8X.065-316L-CD 0.33
0.035" TUBE 1/2X.035-316L-CR TUBE 1/2X.035-316L-CD 0.26
172 0.049" TUBE 1/2X.049-316L-CR TUBE 1/2X.049-316L-CD 0.36
0.065" TUBE 1/2X.065-316L-CR TUBE 1/2X.065-316L-CD 0.46
0.049" TUBE 3/4X.049-316L-CR TUBE 3/4X.049-316L-CD 0.55
0.065" TUBE 3/4X.065-316L-CR TUBE 3/4X.065-316L-CD 0.72
3/4" 0.083" TUBE 3/4X.083-316L-CR TUBE 3/4X.083-316L-CD 0.90
0.095" TUBE 3/4X.095-316L-CR TUBE 3/4X.095-316L-CD 1.01
0.105" TUBE 3/4X.105-316L-CR TUBE 3/4X.105-316L-CD 1.10
" 0.065" TUBE 1X.065-316L-CR TUBE 1X.065-316L-CD 0.98
0.083" TUBE 1X.083-316L-CR TUBE 1X.083-316L-CD 1.23

Luge Non‘rmal Basic Ordering Number Weight

Wall Thickness

mm mm Cold Rolled Tubing Cold Drawn Tubing kg/m
3 0.71 N/A TUBE 3mmX0.71-316L-CD 0.04
1.00 TUBE 6mmX1.0-316L-CR TUBE 6mmX1.0-316L-CD 0.13
® 1.50 TUBE 6mmX1.5-316L-CR TUBE 6mmX1.5-316L-CD 0.17
1.00 TUBE 8mmX1.0-316L-CR TUBE 8mmX1.0-316L-CD 0.18
8 1.50 TUBE 8mmX1.5-316L-CR TUBE 8mmX1.5-316L-CD 0.24
1.00 TUBE 10mmX1.0-316L-CR | TUBE 10mmX1.0-316L-CD 0.23
10 1.50 TUBE 10mmX1.5-316L-CR | TUBE 10mmX1.5-316L-CD 0.32
1.00 TUBE 12mmX1.0-316L-CR | TUBE 12mmX1.0-316L-CD 0.28
12 1.50 TUBE 12mmX1.5-316L-CR | TUBE 12mmX1.5-316L-CD 0.40
2.00 TUBE 12mmX2.0-316L-CR | TUBE 12mmX2.0-316L-CD 0.50
2.00 TUBE 14mmX2.0-316L-CR | TUBE 14mmX2.0-316L-CD 0.60
" 2.50 TUBE 14mmX2.5-316L-CR | TUBE 14mmX2.5-316L-CD 0.72
1.50 TUBE 16mmX1.5-316L-CR | TUBE 16mmX1.5-316L-CD 0.54
1° 2.00 TUBE 16mmX2.0-316L-CR | TUBE 16mmX2.0-316L-CD 0.70
1.50 TUBE 18mmX1.5-316L-CR | TUBE 18mmX1.5-316L-CD 0.62
8 2.00 TUBE 18mmX2.0-316L-CR | TUBE 18mmX2.0-316L-CD 0.80
20 2.00 TUBE 20mmX2.0-316L-CR | TUBE 20mmX2.0-316L-CD 0.90
22 2.00 TUBE 22mmX2.0-316L-CR | TUBE 22mmX2.0-316L-CD 1.00
2.00 TUBE 25mmX2.0-316L-CR | TUBE 25mmX2.0-316L-CD 1.15
2 2.50 TUBE 25mmX2.5-316L-CR | TUBE 25mmX2.5-316L-CD 1.41

Term Definition:

CR: Cold Rolled
CD: Cold Drawn
Nominal Length: 6 meters / EA

Material Standards

Grade: 316L
UNS: $S31603

ASTM: A213/A269
ASME: SA213

Remarks: Special material tubing
please directly contact Park company.

Chemical Composition

Element Composition,wt.%
Chromium 16.0-18.0

Nickel 10.0-15.0
Molybdenum 2.00-3.00
Manganese 2.00 max

Silicon 0.75 max

Carbon 0.035 max

Sulfur 0.03 max
Phosphorus, 0.04 max

Finish hardness
<90 HRB

How To Order Tubing

TUBE 6mm X 1.0 - 316L - CR

Tubing OD x WT Material Cold Rolled



Dimensional Tolerances

Tolerances according to ASTM A213/A269/A632 ’

Tolerances Tolerances Tolerance
Product Size oD Length Wall Thickness
mm mm %
) 1/47-1” +0.08 mm 0-3.00mm +10
CR Tubing
6 mm -25mm +0.08 mm 0-3.00mm +10
. 1/87-1” +0.10 mm 0-3.00mm +10
CD Tubing
3mm—25mm +0.10 mm 0-3.00mm +10
Cleaning and Packaging
Product ID Finish
CR Tubing 20 uin (0.5um) Ra Max
CD Tubing Standard Finish ( Reference ASTM A269 )

All of Tubing ends are protected with polyethylene caps.

CR Tubing is packed in single polyethylene, heat-sealed bags.

CD Tubing is bulk packed in polyethylene, heat-sealed bags.

Instrument Tubing Selection Guide

Maximum Allowable Working Pressure Rating Table In Psi Unit

316L STAINLESS STEEL (Seamless)
Tube Wall Thickness
g,-EE 0.010 (0.012) 0.014 | 0.016 | 0.020 | 0.028 | 0.035 | 0.049 | 0.065 | 0.083|0.0950.109) 0.120 | 0.134 | 0.156 | 0.188
1/16 | 5600 | 6900 | 8200 | 9500 | 12100 | 16800
1/8 8600 | 10900
316 5500 | 7000 | 10300
1/4 4000 | 5100 | 7500 | 10300
5/16 4100 | 5900 | 8100
3/8 3300 | 4800 | 6600
1/2 2600 | 3700 | 5100 | 6700
5/8 3000 | 4000 | 5200 | 6100
3/4 2400 | 3300 | 4300 | 5000 | 5800
7/8 2100 | 2800 | 3600 | 4200 | 4900
1 2400 | 3200 | 3700 | 4200 | 4700
1-1/4 2500 | 2900 | 3300 | 3700 | 4100 | 4900
1-1/2 2400 | 2700 | 3000 | 3400 | 4000 | 4500
2 2000 | 2200 | 2500 | 2900 | 3200

Remark: Ratings in gray not suitable for gas service.
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Autoclave Engineers

Valves, Fittings and Tuhing

Condensed Catalog *
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aerospace

climate control
electromechanical
filtration

fluid & gas handling
hydraulics
pneumatics
process control
sealing & shielding

Stainless Steel

Air Preparation Units

Filters, Regulators, Lubricators
Catalog 0717-E

ENGINEERING YOUR SUCCESS.
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Parofluor™

Advanced Perfluorinated Elastomers

What is Parofluor™?

Parofluor is a unique advanced
perfluorinated elastomer (FFKM)
developed and produced exclusively
by Parker Hannifin’s Seal Group.
Perfluorinated elastomers provide

performance beyond all other available

elastomer families. Parofluor has
outstanding retained resiliency as
compared with other perfluorinated
elastomers, and is formulated
specifically for use in the most
aggressive sealing applications.

JOLRA

PAROFLUOR

What is Parofluor ULTRA™?

Parofluor ULTRAis a new
generation of ultra high-performance
perfluorinated elastomers. These
materials offer major advantages
over traditional fluoroelastomer and
other perfluorinated materials:

 Ultra-high temperature resistance
(up to 320°C/608°F)

¢ Broad chemical resistance

¢ Ultra-high purity

See reverse for Parofluor ULTRA
material specifications.

Parofluor Applications:

Parofluor and Parofluor ULTRA
materials solve application problems
within the critical environments of
semiconductor fabrication, aerospace,
chemical processing, energy
exploration and production,
pharmaceutical, and other harsh fluid
handling processes.

Parofluor and Parofluor ULTRA
materials offer excellent compression
set resistance, superior thermal
stability and compatibility with a wide
range of harsh chemistries, making
them the ideal solution for sealing
applications that exceed the limits of
other high performance elastomers.

Parofluor and Parofluor ULTRA Availability:

Parofluor and Parofluor ULTRA materials are available from
65 to 90 shore A hardness in black and white formulations.
Products are available in standard, non-standard, large
diameter continuous molded and JIS O-rings, slab or sheet
stock, custom molded shapes, PIP (press-in-place) profiles
and rubber-to-metal bonded seals.

Parofluor and Parofluor ULTRA Advantages:

Ultra-high temperature resistance (up to 320°C/608°F)
Broad chemical resistance

Excellent compression set resistance

Economical choice for improved predictability of
maintenance intervals

Ultra High Purity (UHP) manufacturing systems
In-house tooling capability

1-2 weeks standard lead time

Local stocking distributor network

Parker Advantages:

Leading technology in elastomer development
Total sealing product solutions

Broadest range of material offering

Finite Element Analysis (FEA)

Applications engineering assistance

TOTAL inPHorm™ seal design software assistance

For additional information about

Parofluor™ and Parofluor ULTRA™,
visit our website www.parofluor.com
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Low, Medium, High and
Ultra Pressure Hose

Parkrimp® Permanent
Hose Fittings

Parkrimp® Assembly
Equipment

Mobile Phone Applications

Hose Products Division

Finder

Parker Hose Selection Guide

ParkerStore™ Onsite Container Program

Custom Hose Assemblies and Hose Fittings Accessories

With a long history of providing premier customer service, Hose Products Division is

the leading manufacturer of hose, fittings and crimping technology for industrial and
hydraulic markets. Continually expanding our products to better serve the market, we
offer world-class service technologies including the Parker Tracking System, Onsite
containers, rapid prototyping and smart phone applications. Our division headquarters
in Wickliffe, Ohio, is our precision-engineered-solution center for products, materials and
processes, and is equipped with state-of-the-art development, testing and performance
technology. Hose Products Division has eight manufacturing locations within the United
States dedicated to delivering a quality product on time. Knowing that uptime and
productivity are major drivers in your business success, we proudly present our new
catalog outlining Parker’s best-in-class hose products and services.

Best regards,

Btk

Beth Byrd
General Manager
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Introduction

Introduction

The Parflex and Polyflex divisions of Parker Hannifin have been sup-
plying a wide range of thermoplastic hose products to the oil and
gas market for over 30 years.

With sizes ranging from 2 mm to 2” and working pressures from 6
bar to 60,000 psi they offer the widest range of thermoplastic hoses
available.

With production plants in both the USA and Europe supported

by Parker’s global sales and distribution network, customers can
benefit from local service and the supply of quality parts wherever
they are situated.

This catalogue concentrates on the thermoplastic hoses and as-
sociated products such as umbilicals, adapters and couplings. For
more information about Parker’s other oil and gas products, such

as marine transfer hoses and tube umbilicals contact your nearest
Parker sales office.

The Energy Products Division is the newest global division within
the Fluid Connectors Group to focus on emerging market platforms;
providing technical solutions in a wide variety of markets worldwide.

Specific products include:

e Subsea umbilical/cable manufacturing; service/installation

e Scanrope - Long term steel mooring line & fiber ropes

e Multitube - Instrument & Heat Trace Tubing and Bundles

¢ Polyflex Ultra High Pressure Thermoplastic Hose & Fittings

e Marine Hoses (Parker ITR S.r.l. - Business Unit Oil & Gas)

e Maritime - position monitoring / surveying systems & service

e Hydraulic Hose & Fittings — Tooling & Equipment — Hose Accessories

Applications include but are not limited to: QOil & Gas (Drilling, refin-
ing, mooring, transfer & surveying), renewable energy, waterblast,
waterjet cutting, surface prep, "water as a tool", rescue tool, high
pressure hydraulics, high pressure testing, veterinary, and environ-
mental monitoring system.

Catalogue 4465
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