Types of polymers

1-7- Polyvinyl acetate (PVA)
        Produced from (CH3COOH) and acetylene 
Properties
·  linear  polymer
· amorphous structure  
· Supplied as an emulsion with water
·  Effectively to almost any surface
· Elastic and succulent 
· Easily molded 
· Tg (28 oC)
· High absorption of water

            Using
· Glues and chewing
· Water dries off
· Strong adhesives 
· Vinyl emulsion paints (latex)
  
1-8   Polyimide (PI) (high temp. polymer)

Properties
·  ladder  polymer
· Semi crystalline  structure  
· have complex ring structure units along the polymer chain these give rise to increased Vander Waals forces between the long chain molecules so that a higher temperature is necessary to cause their separation – greater heat input causes the molecules to vibrate more vigorously until they separate .
· very high heat resistance 
· used in high temp 
· Max temp. in use for long time  (260  oC)
· Max temp. in use for short time (10 min) (380  oC)
· Max temp. in use for short time (200 hr) (355  oC)
· Max temp. in use for short time (1000 hr) (300  oC) about (90 %) of the original tensile strength is retained 
       
             Using
· Pressure sensors 
· Aerospace and electronic industries
· tapes about  wires in aeroplanes  and rockets
· rods and sheets

1-9 Polytetrafluoroethylene (Teflon) (PTFE)
Produced from tetrafluoroethylene gas and this gas is boredom

Properties
· linear polymer and (90 %) crystalline 
· fluorine formed compounds is difficult to decompose
· high costing
·  excellent electric insulator 
· Sticky materials cannot adhere to it easily
· Low coefficient of friction 
· Low strength  
· Tough and flexible 
· (2.0-2.3 g/cm3) density
·  chemical inert 
·  good corrosion and solvent resistance
· Max temperature in use ((-260 )– (+260)  oC)
· Forming by powder metallurgy
· Don’t effect with water and vapor  until  (250 oC)

           Using
· Cooking utensils , filters , piston rings and gaskets 
· Bearings conduits and sealings
· Coating and coating of wires
· dry film lubricant
· tanks and pipes for acids transport 

1-10 Polymethyl methacrylate (PMMA) (acrylics) 
        Produced by polymerization of methyl methacrylate .it  name (plexiglass) 
Properties
· linear polymer with bulky side groups 
· amorphous structure  
· stiff and strong
· high Transparence polymer
· (1.18 g/cm3) density
· Max temp. in use (95 oC)
· Like glass but tougher and lighter than glass 
· easily for moulded
· weather resistance

            Using
· light fitting
· lenses for car lights   
· sheets for baths
· lamps , dishes , sinks 
·  windows and replace glass in windows
· roof lighting

1-11 Polyacetals(polyoxymethylene) (POM)

Properties
· linear polymer with a backbone which consist of alternate carbon and oxygen atoms 
· high crystalline 
· two types (Homopolymer and Copolymer)
· backbone of copolymer consist ethylene units 
· homopolymer stronger and stiffer than copolymer
· copolymer strength at high temp. than homopolymer 
· high fixity to distances  
·  Low coefficient of friction 
· Good wear strength 
· Good resistance to moisture absorption  
· (1.4 g/cm3) density
· Melting point (165 oC)
· High chemical resistance and  electric insulator 
· High Impact strength  at (- 40 oC)
· High creep strength polymer
· Stiff and strong and high yield strength 
· High notch sensitive
· High cost

            Using
· Springs , sliding parts ,flexible shifts and pipe fittings
· Washing machines 
· Bearing , gears handles and good quality toys


1-12 Linear Polyurethanes (PUR)
Products from chemical reaction of isocyanate and alcohol 
Properties
· linear polymer 
· semi crystalline structure 
· melting point (160 - 190 oC)
· density (1.21 g/cm3)

        Using
· small technical parts 
· gear teeth 
· Washing machines parts
· Artificial organs and veins 

