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HIGH PERFORMANCE PEEK POLYMERS

VICTREX® PEEK polymer is a high-performance
thermoplastic with a unique combination of properties for
compressor components. Driven by stringent industry
requirements for longer-life parts and reduced downtimes,
VICTREX PEEK polymer helps decrease maintenance costs,
lower material weight, reduce noise levels and decrease or
eliminate lubricants.

KEY PROPERTIES OF VICTREX PEEK POLYMER

¢ Dynamic Fatigue Resistance — Outstanding resistance
at standard compressor operating temperatures up to
120°C (248°F).

¢ Chemical Resistance — Insoluble in all common solvents
and excellent resistance to common refrigerants, acids,
bases, hydrocarbons, salts and steam. Substantially
lower moisture absorption than nylons, polyimides and
other polymers.

¢ Wear Resistance Without Lubrication — Offers excellent
wear resistance coupled with a low coefficient of friction.
High PV values allow VICTREX PEEK polymer to be used
in demanding tribological applications. Outperforms
metals in many aggressive environments.

¢ High Temperature Resistance — Withstands continuous
operating temperature of 240°C (464°F). Also maintains
short-term mechanical properties at temperatures
approaching its melting point of 343°C (649°F).

KEY BENEFITS OF VICTREX PEEK POLYMER

¢ Injection molding allows for parts consolidation as well as
the ability to meet tight tolerances without the need for
costly secondary operations.

* Can be compounded with a wide range of fillers to meet
demanding applications.

e Ability to run in oil-less environments (i.e. food
processing and medical industries).

¢ Proven reliability in the most demanding and critical
compressor applications.

WHY VICTREX PEEK POLYMER VALVES
REPLACE NYLON VALVES

Compressor efficiency is determined by the performance of
the valves more than by any other component. The primary
reasons why valves fail are fatigue caused by the repeated
impact on the guard and fatigue caused by the varying
differential pressure and corrosion.

Figure 1: Temperature Comparison of VICTREX 450GL30 vs
30% Glass Reinforced Nylon
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VICTREX PEEK 450GL30 valve components outperform 30%
glass reinforced nylon mainly due to:

Higher Temperature Performance

e Superior creep resistance allows retention of load-bearing
properties at discharge temperatures.

e Greater dimensional stability and more reliable
performance.

e Improved tensile, flexural and compressive strengths.

¢ Reduced likelihood of shutdowns due to temperature
spikes caused by leaks in the seal.

Lower Water Absorption

¢ Ensures dimensional integrity and improves the stability of
components.

e Maintains physical properties after hydrolysis.

e Excellent creep resistance.

For Compressor Components
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THE VICTREX PEEK POLYMER ADVANTAGE BY COMPRESSOR TYPE
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Figure 2: Retention of Tensile Strength After Conditioning in
Steam at 200°C (392°F) and 1.4MPa (200psi)
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VICTREX PEEK POLYMER IMPROVES SCREW
COMPRESSORS

The unique combination of VICTREX PEEK polymer properties
at a continuous use temperature of 240°C (464°F) makes it an

ideal material for star gears (gate rotors) in screw compressors.

e Excellent wear resistance

¢ Dimensional stability

e Fatigue strength

e Chemical resistance

¢ Ability to machine to close tolerances improves flatness,
reducing vibration and noise

* No dimensional change in oil environment

¢ Excellent mechanical strength

e Reduced maintenance

¢ Higher capacity and efficiency lowers power consumption

n VICTREX® PEEK Polymers for Compressor Components

|______Application ______|_VICTREX PEEK Polymer Advantage
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Star gear design improves thermal expansion and wear resistance over nylon and
phenolics by 40%.

Figure 3: VICTREX PEEK Polymer Flexural Fatigue Endurance
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...for Compressor Components

VICTREX PEEK POLYMER IMPROVES SCROLL
COMPRESSORS

In a variable scroll compressor, the tip seal has to run over
two holes so there has to be a certain amount of stiffness
and wear resistance within the tip seal itself. Otherwise it
would be rapidly worn away and eventually wear out.
VICTREX PEEK polymer offers the wear resistance, stiffness
and durability to make this a low risk type of seal. One of
the key advantages of VICTREX PEEK polymer tip seals is
the allowance of larger stack-up tolerances. The scroll
halves do not have to be machined to as tight a tolerance if
a tip seal is used. This is a cost saving.

The VICTREX PEEK polymer seals are located on the tips of the fixed and orbiting
scrolls.

TYPICAL APPLICATIONS FOR COMPRESSORS

Valve Plates and Poppet Valves

VICTREX PEEK polymer provides excellent corrosion
resistance, the ability to withstand higher impact velocities
and increased resistance to dirt and liquids.

Suction and Discharge Valves

VICTREX PEEK polymer reduces noise generation during
valve opening and closing because its lower mass — half
the mass of aluminum and six times less mass than steel —
produces less impact noise. In addition, its lower thermal
conductivity will decrease heat transfer after shutdown,
increasing volumetric efficiency at start-up.

A

Thrust Washers

VICTREX PEEK polymer washers improve mechanical strength
and wear withstanding higher axial forces and extreme
tribological loads. Higher loads generate higher temperature
conditions that are ideal for VICTREX PEEK polymer.

Piston Rings

VICTREX PEEK polymer provides improved temperature
performance when compared to other polymers resulting in
increased lifespan of the rings.

VICOTEF

VICTREX® PEEK COATING TECHNOLOGY

While thermoplastics will never replace certain metal
components because of size and cost, VICOTE® Coatings
are one way to impart similar material properties of
VICTREX PEEK polymer. These coatings feature superior
lubricity and abrasion resistance compared to many other
thermoplastic coatings. They also provide superior
adhesion and durability in harsh thermal, chemical, and
tribological environments. Formulations are available for
both electrostatic and dispersion coatings. Additives are
available to further enhance abrasion resistance, lubricity
and sealing capability.

VICTREX® PEEK Polymers for Compressor Components n
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PROPERTIES OF VICTREX 450G, 450GL30 AND 450CA30
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General
Density Crystalline 150 1183 gcm? 1.30 1.51 1.4
Amorphous 150 1183 1.26
Water Absorption 24h,23° C 150 62-1 % 0.07 0.04
(3.2 mm thick tensile bar) Equilibrium, 23°C 0.4 0.3 0.3
Mechanical
Tensile Strength Break, 23°C 1S0 527 MPa 100 180 240
Break, 130°C 50 98 130
Break, 250°C 13 35 65
Tensile Elongation Break, 23°C 150 527 % 40 2.7 1.7
Flexural Strength 23°C 150178 MPa 165 270 350
Flexural Modulus 23°C IS0 178 GPa 4.1 1.3 23
Izod Impact Strength 0.25 mm notch, 23°C 1SO 180/A kim? 15 10 8
Unnotched,23°C 1SO 180/U no break 60 40
Thermal
Melting Point 150 3146 °C 343 343 343
Glass Transition (Tg) 150 3146 °C 143 143 143
Specific Heat Capacity 23°C DSC klkg' °C 2.2 1.7 18
Coefficient of Thermal Expansion Along flow below Tg 150 11359 ppm °C 45 18 5
Average below Tg 55 45 40
Along flow above Tg 120 18 6
Average above Tg 140 110 100
Heat Deflection Temperature 1.8 MPa 15O 75A-f °C 152 328 336
Thermal Conductivity 23°C ASTM C177 Wm™ °C’ 0.25 0.43 0.92
Continuous Use Temperature Electrical UL 746B °C 260 240
Mechanical w/o impact 240 240 240
Mechanical w/impact 180 220 200
Fire, Smoke & Toxicity
Flammability Rating uL94 n/a V-0 @1.5 mm V-0 @0.5 mm V-0 @0.5 mm
Limiting Oxygen Index 0.4 mm thickness 150 4289 %0, 24
3.2 mm thickness 35
Electrical Properties
Dielectric Strength thickness, 50pm IEC 248 kVmm? 190 20
Loss Tangent 23°C [EC 112 n/a 0.003 0.005
Dielectric Constant 50Hz, 0-150°C IEC 250 n/a 3.2 3.2
50Hz, 200°C IEC 250 45
Volume Resistivity IEC93 10"Qcm 49 1.0
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VICTREX PLC BELIEVES THAT THE INFORMATION CONTAINED IN THIS BROCHURE IS AN ACCURATE DESCRIPTION OF THE TYPICAL CHARACTERISTICS AND/OR USES OF THE PRODUCT OR PRODUCTS,
BUT IT IS THE CUSTOMER'S RESPONSIBILITY TO THOROUGHLY TEST THE PRODUCT IN EACH SPECIFIC APPLICATION TO DETERMINE ITS PERFORMANCE, EFFICACY AND SAFETY FOR EACH END-USE
PRODUCT, DEVICE OR OTHER APPLICATION. SUGGESTIONS OF USES SHOULD NOT BE TAKEN AS INDUCEMENTS TO INFRINGE ANY PARTICULAR PATENT. THE INFORMATION AND DATA CONTAINED
HEREIN ARE BASED ON INFORMATION WE BELIEVE RELIABLE. MENTION OF A PRODUCT IN THIS DOCUMENTATION IS NOT A GUARANTEE OF AVAILABILITY. VICTREX PLC RESERVES THE RIGHT TO
MODIFY PRODUCTS, SPECIFICATIONS AND/OR PACKAGING AS PART OF A CONTINUOUS PROGRAM OF PRODUCT DEVELOPMENT. VICTREX® IS A REGISTERED TRADEMARK OF VICTREX
MANUFACTURING LIMITED. VICTREX PIPES™ IS A TRADEMARK OF VICTREX MANUFACTURING LIMITED. PEEK-ESD™, HT™, ST™ AND WG™ ARE TRADEMARKS OF VICTREX PLC. VICOTE® AND APTIV®
ARE REGISTERED TRADEMARKS OF VICTREX PLC.

VICTREX PLC MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING,WITHOUT LIMITATION, A WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE OR OF INTELLECTUAL PROPERTY
NON-INFRINGEMENT, INCLUDING, BUT NOT LIMITED TO PATENT NON-INFRINGEMENT, WHICH ARE EXPRESSLY DISCLAIMED, WHETHER EXPRESS OR IMPLIED, IN FACT OR BY LAW. FURTHER, VICTREX PLC
MAKES NO WARRANTY TO YOUR CUSTOMERS OR AGENTS, AND HAS NOT AUTHORIZED ANYONE TO MAKE ANY REPRESENTATION OR WARRANTY OTHER THAN AS PROVIDED ABOVE. VICTREX PLC
SHALL IN NO EVENT BE LIABLE FOR ANY GENERAL, INDIRECT, SPECIAL, CONSEQUENTIAL, PUNITIVE, INCIDENTAL OR SIMILAR DAMAGES, INCLUDING WITHOUT LIMITATION, DAMAGES FOR HARM
TO BUSINESS, LOST PROFITS OR LOST SAVINGS, EVEN IF VICTREX HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, REGARDLESS OF THE FORM OF ACTION.




