
Polytetrafluoroethylene            

PTFE 
Polytetrafluoroethylene (PTFE) is a synthetic fluoropolymer of tetrafluoroethylene that has numerous applications. The best known 

brand name of PTFE-based formulas is Teflon by DuPont Co., which discovered the compound. PTFE is a fluorocarbon solid, as it is a 

high-molecular-weight compound consisting wholly of carbon and fluorine. PTFE is hydrophobic: neither water nor water-containing 

substances wet PTFE, as fluorocarbons demonstrate mitigated London dispersion forces due to the high electro negativity of fluorine. 

PTFE has one of the lowest coefficients of friction against any solid. PTFE's mechanical properties can be enhanced by adding fillers 

such as glass fibers, carbon, graphite, molybdenum disulphide, and bronze. Generally, filled PTFE's maintain their excellent chemical 

and high temperature characteristics, while fillers improve mechanical strength, stability, and wear resistance. The properties of 25% 

glass-filled and 25% carbon-filled PTFE grades are shown below for comparison purposes.  
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Polychlorotrifluoroethene                  

PCTFE 
Polychlorotrifluoroethene (PCTFE or PTFCE) is a thermoplastic chlorofluoropolymerwith the molecular formula (CF2CClF)n, where 

n is the number of monomer units in thepolymer molecule. It is similar topolytetrafluoroethene (PTFE), except that it is 

ahomopolymer of the monomerchlorotrifluoroethylene (CTFE) instead of tetrafluoroethene. It has the lowest water vapor 

transmission rate of any plastic.  

Applications – 

PCTFE finds majority of its application due to two main properties; water repulsion and chemical stability. PCTFE films are used as a 

protective layer against moisture. These include, 

 Moisture barrier in pharmaceutical blister packaging 

 Water vapor barrier for protecting phosphor coatings in electroluminescent lamps. The phosphor chemicals are sensitive to 

moisture. 

 To protect liquid crystal display (LCD) panels which are sensitive to moisture. 

Due to its chemical stability, it acts as a protective barrier against chemicals. It is used as a coating and prefabricated liner for chemical 

applications. PCTFE is also used for laminating other polymers like PVC, polypropylene, PETG, APET etc. It is also used in transparent 

eyeglasses, tubes, valves, chemical tank liners, O-rings, seals and gaskets. PCTFE is used to protect sensitive electronic 

components because of its excellent electrical resistance and water repulsion. Other uses include flexible printed circuits and 

insulation of wires and cables. Low molecular weight PCTFE waxes, oils and greases find their application as inert sealants 

and lubricants. They are also used as gyroscope flotation fluids and plasticizers for thermoplastics. 

PCTFE has high tensile strength and good thermal characteristics. It is non-flammable and the heat resistance is up to 175°C. It has a 

low coefficient of thermal expansion. The glass transition temperature (Tg) is around 45°C. PCTFE has the lowest limiting oxygen 

index (LOI).[16] It has good chemical resistance. It also exhibits properties like zero-moisture absorption and non wetting.  

It does not absorb visible light. When subjected to high energy radiations, like PTFE, it undergoes degradation.[18] It can be used as a 

transparent film.  
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Polyetheretherketone                 

PEEK 
Polyether ether ketone (PEEK) is a colorless organic thermoplastic polymer in the polyaryletherketone (PAEK) family, used in 

engineering applications. PEEK (polyetheretherketone) is a semi-crystalline, high-temperature (up to 500° F) engineering 

thermoplastic that is excellent for applications where thermal, chemical, and combustion properties (UL flammability rating of V-0) are 

critical to performance. At the same time, PEEK emits little smoke or toxic gas when exposed to flame. This material is tough, strong, 

and rigid and has superior creep resistance. It also resists radiation and a wide range of solvents. With its resistance to hydrolysis, 

PEEK can withstand boiling water and superheated steam used with autoclave and sterilization equipment at temperatures higher 

than 482° F. PEEK resins are available in unreinforced, 30% glass-fiber reinforced, 30% carbon-fiber reinforced, and HPV-reinforced 

grades. Typical applications include the automotive, marine, nuclear, oil-well, electronics, medical and aerospace industries. 
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Ultra – high – molecular – 

weight – polyethylene          

UHMWPE 
Ultra-high-molecular-weight polyethylene (UHMWPE, UHMW) is a subset of the thermoplastic polyethylene. Also known as high-

modulus polyethylene, (HMPE), or high-performance polyethylene (HPPE), it has extremely long chains, with a molecular mass 

usually between 2 and 6 million u. The longer chain serves to transfer load more effectively to the polymer backbone by strengthening 

intermolecular interactions. This result in a very tough material, with the highest impact strength of any thermoplastic presently made. 

UHMWPE is a linear, low-pressure, Ziegler-type-catalyst, polyethylene resin.  Its weight-average molecular weight of 4 X 106 is 

approximately ten times that of high molecular weight, high-density polyethylene (HDPE) resins.  UHMWPE has both he highest 

abrasion resistance and highest impact strength of any plastic.  In fact, a 25mm (1") thick slap can stop a 0.38 caliber pistol slug at 

150 mm (6").  Combined with abrasion resistance and toughness, the low coefficient of friction of UHMWPE yields a self-

lubricating, non-stick surface.  Static and dynamic coefficients are significantly lower than steel and most plastic materials. 
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