Plastics – A General Review: 
Plastics are man-made materials. Plastics have taken the place of traditional materials like woods and metals.

Plastics differ from other materials largely because of the size of their molecules. Most materials have molecules made up of less than 300 atoms, plastics contain thousands of atoms. We call them Macromolecules.

Some plastics are derived from natural substances such as animals, insects and plants but most are man-made. These are named Synthetic Plastics.

Most synthetic plastics come from crude oil but coal and natural gas is also used.
When crude oil is refined gasses are given off. The gasses are broken down into Monomers. These are chemical substances consisting of a single molecule. Thousands of these are linked together in a process called Polymerization to form new compounds called Polymers.
By the application of heat and pressure to the plastic granules, we can get the required shape. Several processes like injection molding, extrusion, compression molding, transfer molding etc. are used to make the plastic products.

Plastic Products
Scientists who discovered the plastic materials:

	Material
	Year
	Discovered By

	NATURAL RUBBER 
	1839
	GOODYEAR

	VULCANITE
	1843
	HANCOCK

	GUTTA-PERCHA
	1843
	MONTGOMERIE

	SHELLAC
	1856
	CRITCHLOW

	BOIS DURCI
	1856
	LEPAGE

	PARKESINE
	1862
	PARKES

	XYLONITE
	1869
	SPILL

	CELLULOID
	1870
	HYATT

	CELLULOID PHOTOGRAPHIC FILM
	1889
	GOODWIN

	VISCOSE
	1892
	CROSS, BEVAN & BEADLE

	CELLULOSE ACETATE
	1894
	CROSS & BEVAN

	CASEIN
	1903
	KUNTH

	BAKELITE
	1907
	BAEKELAND

	DAMARD LACQUER
	1910
	SWINBURNE

	POLYVINYL ACETATE
	1913
	KLATTE

	UREA FORMALDEHYDE
	1918
	JOHN

	POLYACRYLATES
	1927
	ROHM & HAAS

	BEETLE THIOUREA
	1928
	ROSSITER

	POLYSTYRENE
	1929
	IG FARBEN

	NEOPRENE
	1930
	CAROTHERS

	POLYESTERS & POLYAMIDES
	1930
	CAROTHERS

	POLYMETHYL METHACRYLATE
	1932
	CRAWFORD - I C I 

	MELAMINE
	1933
	HENKEL

	POLYVINYLCHLORIDE
	1933
	SEMON - B. F. GOODRICH

	POLYESTER RESIN
	1933
	CARLTON ELLIS

	POLYETHYLENE (LOW DENSITY)
	1933
	GIBSON & FAWCETT- ICI

	POLYVINYLIDENE CHLORIDE
	1933
	WILEY - DOW

	NYLON 66
	1935
	HILL - DU PONT

	NYLON 6
	1938
	SCHLACK

	PTFE
	1938
	PLUNKETT- DU PONT

	POLYURETHANE
	1939
	BAYER - IG FARBEN

	EPOXIDE RESIN
	1939
	CASTAN

	POLYACRYLONITRILE
	1940
	DU PONT

	POLY(ETHYLENE TEREPHTHALATE)
	1941
	WHINFIELD AND DICKSON

	SILICONES
	1943
	KIPPING

	POLYETHYLENE (HIGH DENSITY) 
	1953
	ZIEGLER

	POLYPROPYLENE
	1954
	NATTA

	POLYCARBONATE
	1958
	FOX

	POLYFORMALDEHYDE
	1959
	McDonald

	ETHYLENE VINYL ACETATE (EVA)
	1960
	DU PONT

	POLYIMIDE
	1962
	DU PONT

	POLYPHENYLENE OXIDE (PPO)
	1964
	GENERAL ELECTRIC

	POLYSULPHONE
	1965
	UNION CARBIDE


List of Acronyms for plastics:

	ABS 
AI
BOPP
BOPS
CA
CAB
CAP
CF
CFRP
CN
COPE
CP
CPE
CPVC
CS
CTA
CTFE
DMC
EAA
EC
ECTFE
EP
EPS
ETFE
ETP
EVA
FEP
FR
FRP
GP
GRP
HDPE
HIPS
HMWPE
LCP
LDPE
LLDPE
MC
MDPE
MF
OPP
OPS
PA
PAI
PAN
PAS
PBI
PBMA
PBT
PC
PE
PEEK
PEI
PES
PET
PETG
PF
PHB
PHV
PI
PMMA
PMP
POM
PP
PPE
PPMI
PPO
PPS
PPSU
PPT
PS
PSF
PSO
PTFE
PTMT
PU
PVAc
PVAl
PVB
PVC
PVCA
PVDC
PVDF
PVF
PVF2
PVFM
PVK
PVOH
PVT
SAN
SHIPS
SMC
TPX
UF
UHMWPE
uPVC
VC/E
VC/MA
VC/VDC
XLPE
XPS
	Acrylonitrile-butadiene-styrene copolymer
Amide-imide copolymer
Biaxially oriented PP (film)
Biaxially oriented PS (film)
Cellulose acetate
Cellulose acetate butyrate
Cellulose acetate proprionate
Cresol formaldehyde
Carbon fibre reinforced plastics
Cellulose nitrate
Copolyester-ether
Cellulose proprionate
Chlorinated PE
Chlorinated PVC
Casein
Cellulose triacetate
Chloro-trifluoroethylene
Dough moulding compound
Ethylene-acrylic acid copolymer
Ethyl cellulose
Ethylene-chl;orotrifluoroethylene
Epoxide resin
Expanded PS
Ethylene-tetrafluorethylene copolymer
Engineering thermoplastics
Ethylene vinyl acetate copolymer
Perfluoro (ethylene-propylene) copolymer
Flame retardant polymer
Fibre reinforced plastics
General purpose grade of plastic
Glass (fibre) reinforced polyester
High density PE
High impact polystyrene
High molecular weight PE
Liquid crystal polymer
Low density PE
Linear LDPE
Methyl cellulose
Medium density PE
Melamine formaldehyde
Oriented PP (film)
Oriented PS (film)
Polyamide (Nylon)
Poly amide-imide
Polyacrylonitrile
Polyaryl sulphone
Polybenzimidazole
Polybutyl methacrylate
Polybutylene terephthalate
Polycarbonate
Polyethylene
Poly ether-ether-ketone
Poly ether-imide
Polyethersulphone
Polyethylene terephthalate
Glycol modified PET
Phenol formaldehyde
Polyhydroxybutyrate
Polyhydroxyvalerate
Polyimide
Polymethyl methacrlyate
Poly-4-methyl pentene-1
Polyoxymethylene (Acetal)
Polypropylene
Polyphenylene ether
Polypyromellitimide
Polyphenylene oxide
Polyphenylene sulphide
Polyphenylene sulphone
Polypropylene terephthalate
Polystyrene
Polysulphone
Polysulphone
Polytetrafluoroethylene
Polytetramethylene terephthalate (PBT)
Polyurethane
Polyvinyl acetate (Poly(vinyl ethanoate))
Polyvinyl alcohol
Polyvinyl butyral
Polyvinyl chloride
Polyvinyl chloride-acetate copolymer
Polyvinylidene chloride
Polyvinylidene fluoride
Polyvinyl fluoride
Polyvinylidene fluoride
Polyvinyl formal
Polyvinyl carbazole
Polyvinyl alcohol
Polyvinyl toluene
Styrene-acrylonitrile copolymer
Super HIPS
Sheet moulding compound
Poly-4-methyl pentene-1
Urea formaldehyde
Ultra high molecular weight PE
Unplasticised PVC
Vinyl chloride-ethylene copolymer
Vinyl chloride-methyl acrylate copolymer
Vinyl chloride-vinylidene chloride copolymer
Crosslinked PE
Expanded PS


Classification of Plastics:
According to Chemical Nature:

· Organic Plastics

· Inorganic Plastics

Organic Plastics:

Organic compounds contain carbon and carbon-hydrogen bonds. Organic compounds don't contain metal atoms.
Inorganic Plastics:

Inorganic compounds don’t contain carbon and carbon-hydrogen bonds. Organic compounds contain metal atoms. It can be used as semiconductors. 

According to Thermal Behavior:
· Thermoplastics and

· Thermoset Plastics

Thermoplastics are made up of lines of molecules with few cross linkages. This allows them to soften when heated and to be bent into a variety of shapes and forms. They become stiff and solid again when cold. This process can be repeated many times
Thermosetting Plastics are made up of lines of molecules which are heavily cross linked. It creates a rigid molecular structure. They may be heated the first time and shaped but they become permanently stiff and solid. They cannot be reshaped again

Plastic Memory Each time a plastic is reheated it will attempt to return to its original flat shape unless it has been over heated or damaged. This is called a plastic memory

Thermoplastics:

· PE, 

· PP, PVC, 

· Nylon, 

· POM etc.,

Thermosets:

· Phenol Formaldehyde,

· Urea Formaldehyde,

· Melamine Formaldehyde,

· Unsaturated Polyester Resin

· Poly Bismaleimides etc.,

General Classification of Plastics:
i) Commodity Plastics
ii) Engineering Plastics

iii) Specialty Plastics

Commodity Plastics:

· Polyethylene,

· Polypropylene,

· Polyvinylchloride,

· Polystyrene

Engineering Plastics:

· Nylon,

· Polyacetals,

· Polycarbonate,

· PEEK (Poly Ether Ether Ketone)

· Polyester Resin,

· PBT (Poly Butylene Terephthalate) etc.,

Specialty Plastics:

· Ply Sulphones,

· Poly imides,

· Polyphenylene Oxide
· Poly Sulphoxy Methylene etc.,
	                                    Plastics Chooser Chart

	Common Name
	Properties
	Uses
	Common Forms
	Cost

	Rigid PVC
(poly vinyl chloride)
	Wide range of colors. Stiff, hard. Tough at room temperature. Can be used outdoors if suitably stabilized. Light weight. Very good acid and alkali resistance. Particularly good for fabricating.
Thermoplastic
	Pipes, guttering and fittings. Bottles and containers. Curtain rails. Roofing sheets. Shoe soles. Brush bristles.
	Powders. Pastes. Liquids. Sheets. Wide range of colors.
	Medium

	Polystyrene
(high impact polystyrene)
	Not tough. Comes in a wide range of colors.
Thermoplastic
	Good for vacuum forming. Join using a liquid polystyrene cement.
	Shell forms for containers, model boats and model cars.
	Low

	ABS
(acrylonitrile
butadiene styrene)
	Stiff, strong and tough. Scratches easily. Comes in a wide range of colors.
Thermoplastic.
	Frameworks and mechanical parts, links, cams and wheels
	Easy to cut and trim using liquid solvent cement.
	Medium

	Nylon
( Polyamide)
	Hard, tough, rigid, creep resistant. Good bearing surface. Self-lubricating. Resistant to oil, fuels and chemicals. High melting point. Very resilient. Wear and friction resistant.
Thermoplastic
	Gear wheels, bearings, automotive, agricultural, general communications and telecommunications equipment parts. Power tool casings. Curtain rail fittings, packaging, film, clothing, combs.
	Powder, granules, chips, rods, tubes, sheet, extruded sections. Usually white or cream. Other colors including black obtainable.
	High

	Polyester resin
(Unsaturated polyester resin)
	Good electrical insulator, good heat resistance. Stiff, hard, brittle alone but strong and resilient when laminated. Resistant to ultraviolet light for outside use. Strongly exothermic, this can lead to cracking. Contracts on curing.
Thermosetting Plastic
	GRP boats, car bodies. Chair shells. Ducting, garden furniture, etc. Translucent panels for building. Encapsulating and embedding castings.
	Liquids. Pastes.
	Medium

	Low density polythene
(Low density polyethylene)
	Wide range of colors. Tough. Good chemical resistance. Good electrical insulator. Flexible, soft. Fades unless light stabilized. Attracts dust unless anti-static.
	Squeeze bottles and toys. Plastic sacks and sheets. Packaging film. Telecommunications cable insulation. TV aerial lead insulation.
	Powders. Granules. Films. Sheets. Wide range of colors.
	Medium

	High density polystyrene
( High density polyethylene)
	Wide range of colors. Fairly stiff and hard. Stiffness and softening point both increase with density. Can be sterilized. Good chemical resistance. High impact resistant. Fades unless light stabilized.
	Milk crates. Bottles, barrels, tanks, pipes, chemical pumps, machine parts (e.g. gear wheels). House ware( e.g. buckets, bowls)
	Powders, granules, films. Sheets. Wide range of colors.
	Medium

	Plasticized PVC
(polyvinyl chloride)
	Wide range of colors. Soft, flexible. Good electrical insulator.
	Leather cloth, suitcases, and tabletops coverings. Sealing compounds, under seal. Dip coatings. Hosepipes. Electrical wiring insulation. Wall coverings( vinyl wallpapers). Floor coverings.
	Powders, pastes. Liquids. Sheets. Wide range of colors.
	Medium

	Expanded polystyrene
(Expanded polyphenyl ethane) 
	Very buoyant. Light weight. Absorbs shocks. Very good sound and heat resistor. Crumbles easily. Burns readily unless flame proofed.
	Sound insulation. Heat resistant packaging.
	Sheets, slabs, beads. Usually white.
	Low

	Acrylic
( Polymethyl methacrylate) 
	Stiff, hard glass clear. Very durable outdoors. Easily machined, cemented and polished. Good electrical insulator. Safe with food. Ten times more impact resistance than glass.. Splinters easily. Scratches easily.
	Light units and illuminated signs. Watch and clock glasses. Record player lids. Simple lenses. Aircraft canopies and windows. Car rear light units. Skylights. Furniture. Baths. Perspex sheet. Cladding for buildings.
	Rods, tubes which are usually clear. Translucent and opaque. Comes in a wide range of colors.
	Medium


Details of different plastics normally we use in our life:

Polyethylene:
Ethylene monomer is polymerized to form Polyethylene. The techniques used for polymerizing the ethylene are low pressure process, High pressure process and metallocene catalyzed process. There are three major types of polyethylene.

Types:

HDPE (High Density Poly Ethylene)

LDPE (Low Density Poly Ethylene)

HDPE:
A linear polymer, High Density Polyethylene (HDPE) is prepared from ethylene by a catalytic process. It is having more closely packed structure with a higher density and somewhat higher chemical resistance than LDPE. HDPE is also somewhat harder and more opaque and it can withstand rather higher temperatures (120° C for short periods, 110° Celsius continuously). High density polyethylene lends itself particularly well to blow molding,
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Pipes

Properties:

· Good chemical resistance.

· Good low temperature toughness (to -60'C), 
· Flexible, 
· Translucent / waxy, 
· Weatherproof, 
· Tensile Strength: 4550 psi
· Specific Gravity: 0.95
Thermal Properties:
· Maximum Temperature: 248°F 120°C
· Minimum Temperature: -148°F -100°C
· Melting Point: 266°F 130°C
Special Characteristics:

· Easy to process by most methods,
· Weldable and machinable 
Applications:
· Good choice for trays and tanks
· Irrigation pipes,

· Pipe fittings, 
· Wear plates, 
· Cutting boards
· Cable insulation, 

· Carrier bags, 

· Food wrapping.
LDPE (Low Density Poly Ethylene):

Low Density Polyethylene (LDPE) was originally prepared some fifty years ago by the high pressure polymerization of ethylene. Its comparatively low density arises from the presence of a small amount of branching in the chain (on about 2% of the carbon atoms). This gives a more open structure. Low Density Polyethylene (LDPE) is a most useful and widely used plastic especially in dispensing bottles or wash bottles.
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Connectors
Properties:

· Good chemical resistance, 
· Semi-rigid, 
· Translucent, 
· Very tough, 
· Tensile Strength: 1700 psi,

· Weatherproof, 
· Low water absorption, 
· Specific Gravity: 0.92 

Thermal Properties:

· Maximum Temperature: 176°F 80°C
· Minimum Temperature: -58°F -50°C

· Melting Point: 248°F 120°C
Special Characteristics:

LDPE can be processed by most methods.

Applications:

· Squeeze bottles, 
· Toys, 
· Carrier bags, 
· High frequency insulation, 
· Chemical tank linings,

· Heavy duty sacks, 
· General packaging, 
· Gas and water pipes.

Polypropylene:
Propylene monomer is polymerized to form polypropylene. Polypropylene is one of those rather versatile polymers out there. It serves double duty, both as a plastic and as a fiber. As a plastic it's used to make things like dishwasher-safe food containers. It can do this because it doesn't melt below 160oC, or 320oF.
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   Lid of a Tic-tac

Properties:

· Semi-rigid, 
· Translucent, 
· Good chemical resistance, 
· Tough, 
· Good fatigue resistance, 
· Integral hinge property, 
· Tensile Strength: 4,500 psi,

· Good heat resistance,
· Specific Gravity: 0.90
Thermal Properties:

Maximum Temperature: 275°F 135°C
Minimum Temperature: 32°F 0°C
Melting Point: 338°F 170°C
Special Characteristics:

Great chemical resistance makes Polypropylene a popular choice for plating and chemical tanks, as well as laboratory cabinetry and semi-conductor bench tops. PP can be mechanically joined with screws or rivets.
Applications:

· Flexible and rigid packaging, 
· Automotive Bumpers, cladding, and exterior trim, 
· Consumer products like bottle caps, chairs and buckets
· PP files and ropes

· PP fiber is used in tape and strapping.
Polyvinyl chloride (PVC):

Polyvinyl chloride (PVC) is a major thermoplastic material finding use in a very wide variety of applications and products. Poly (vinyl chloride) is the plastic known at the hardware store as PVC. It is manufactured from a monomer called vinyl chloride.  PVC is mostly used in electrical applications because of its excellent electrical insulation and self extinguishing characteristics. PVC can be made much useful by the addition of ingredients. PVC's major benefit is its compatibility with many different kinds of additives, making it a highly versatile polymer. PVC can be plasticized to make it flexible for use in flooring and medical products.
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Reducer Bushing
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Bathtub Test Apparatus
Properties:

· PVC has excellent electrical insulation properties,

· Good impact strength and weatherproof

· Tensile Strength: 6,500 psi
· Good UV resistance

· Specific Gravity: 1.34
· Clear and rigid,

· Resistance to dilute and concentrated acids,
Thermal Properties:

Maximum Temperature: 158°F 70°C
Minimum Temperature: -13°F -25°C
Melting Point: 176°F 80°C 
Special Characteristics:

Compatibility with many different kinds of additives - PVC can be clear or colored, rigid or flexible, formulation of the compounding is the key to PVC's "added value".

Applications:

· Popular material for tanks and fittings,
· Commonly used for nuts, bolts, ducts, hoods, and process tanks
· Window frames, 
· Drainage pipe, 
· Water service pipe, 
· Medical devices, 
· Blood storage bags, 
· Cable and wire insulation, 
· Resilient flooring, 
· Roofing membranes, 
· Automotive interiors and seat coverings, 
· Fashion and footwear, 
· Packaging, 
· Cling film, 
· Credit cards, 
· Synthetic leather and other coated fabrics.

Polystyrene:
Polystyrene is a polymer made from the monomer styrene, a liquid hydrocarbon. At room temperature, polystyrene is normally a solid thermoplastic, but can be melted at higher temperature for molding or extrusion, then resolidified. Styrene is an aromatic monomer, and polystyrene is an aromatic polymer. 
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Spoon
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CD Case

Properties:

· Excellent X-ray resistance, 
· Transparent, 
· Low shrinkage,  
· Brittle, 
· Rigid, 
· Tensile Strength: 2600-10200 psi
· Free from odor and taste, 
· Heat resistance is low,
· Specific Gravity: 1.05

Thermal Properties:
Maximum Temperature: 93°C

Melting point: 190°C

Special Characteristics:

Highly transparent cases made from crystal polystyrene. High transparency, low cost and easy mouldability have established its supremacy in presentation packing.

Applications: 

· Toys and novelties, 

· Rigid packaging, 

· Refrigerator trays and boxes, 

· Cosmetic packs and costume jewels, 

· Lighting diffusers, 

· Audio cassette and CD cases.

Acrylonitrile Butadiene Styrene:
ABS is a copolymer made by polymerizing styrene and acrylonitrile in the presence of polybutadiene. The proportions can vary from 15% to 35% acrylonitrile, 5% to 30% butadiene and 40% to 60% styrene. Ease of processing has led ABS becoming the most popular of the engineering polymers.
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Panel
Properties:

· The nitrile groups from neighboring chains, being polar, attract each other and bind the chains together, making ABS stronger than pure polystyrene. 
· The styrene gives the plastic a shiny, impervious surface. 
· The butadiene, a rubbery substance, provides resilience even at low temperatures. 
· ABS material combines the strength and rigidity of the acrylonitrile and styrene polymers with the toughness of the polybutadiene rubber.
· Stability under load is excellent with limited loads.
· ABS has good electrical properties that are fairly constant over a wide range of frequencies. 
· ABS polymers are resistant to aqueous acids, alkalis, concentrated hydrochloric and phosphoric acids, alcohols and animal, vegetable and mineral oils, but they are swollen by glacial acetic acid, carbon tetrachloride and aromatic hydrocarbons and are attacked by concentrated sulfuric and nitric acids. 

· Tensile Strength: 4,300 psi
· Specific Gravity: 1.04
Thermal Properties:

ABS can be used between −25 °C and 80 °C.
Melting Point: 221°F 105°C
Special Characteristics:
It can be thermo-formed, pressure formed, blow molded, sheared, sawed, drilled, or even "cold stamped".
Joints can be ultrasonic welded, thermo-welded, and chemically bonded.
Applications:

· Commonly used for telephone bodies, 
· Safety helmets, 
· Piping, 
· Furniture, 
· Car components, 
· TV casings, 
· Radios, 
· Control panels,

· Valve bodies, and
· Material handling equipment.
Polyamide (Nylon):

Nylon (Polyamide), invented in 1928 by Wallace Carothers (DuPont) is considered to be the first engineering thermoplastic. Nylons are typified by amide groups (CONH) and encompass a range of material types (e.g. Nylon 6,6; Nylon 6,12; Nylon 4,6; Nylon 6; Nylon 12 etc.), providing an extremely broad range of available properties. The majority of nylons tends to be semi-crystalline and is generally very tough materials with good thermal and chemical resistance. 
[image: image9.emf]
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Bearings
Properties:
· The majority of nylons tends to be semi-crystalline and is generally very tough with good thermal and chemical resistance.

· Impact resistant material
· Tensile Strength: 5,800 psi
· Specific Gravity: 1.13
· Nylons tend to absorb moisture from their surroundings
· Poor dimensional stability

Thermal Properties:

Maximum Temperature: 210°F 99°C
Minimum Temperature: -94°F -70°C 
Melting Point: 420°F 216°C
Special Characteristics:

Nylon’s very low coefficient of friction and abrasion resistant makes it to use as gears and bearing.

Applications:

· Nylon is commonly used in the production of tire cords, rope, belts, filter cloths, sports equipment and bristles.
· Door Handles & Radiator Grills

· Ski Bindings & In-line Skates

· Nylon fibers are used in textiles, fishing line and carpets.

· Nylon films is used for food packaging, offering toughness and low gas permeability, and coupled with its temperature resistance, for boil-in-the-bag food packaging.

· Low Voltage Switch Gears:

· This has a range of sub-category applications, miniature circuit breakers, residual current devices, fuses, switches and relays, contactors and cabinets.

Polyacetals (POM):

Acetal is a popular and versatile crystalline engineering polymer. Acetal became commercially available in 1960. Acetal is a popular and versatile crystalline engineering polymer.
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Ball cage

Properties:

· Polyacetal is an opaque, very hard, and highly crystalline polymer that offers excellent strength and stiffness in many applications like automotive or sporting goods.
· Tensile Strength: 8,800 psi 
· Specific Gravity: 1.41
Thermal Properties:
Maximum Temperature: 180°F 80°C
Minimum Temperature: -40°F -40°C 
Melting Point: 320°F 160°C
Special Characteristics:

Acetal is a tough material with good dimensional stability, and a low coefficient of friction. Acetal machines well and is relatively easy to process. 

Applications:
· Transportation - fuel pumps and other fuel system components, control cables, windshield wipers, heater/air conditioner control system components, interior door handles, and seat belt components 

· Industrial products - faucet underbodies, shower heads, pumps, irrigation equipment and valves, conveyor links 

· Appliance components - gears, timers and pumps 

· Information technology products - gears and bearings 

· Consumer products - gears, springs, hand tools, toys

Polycarbonates (PC):
Polycarbonates are a particular group of thermoplastic polyesters. They are easily worked, molded, and thermoformed; as such, these plastics are very widely used in modern manufacturing. Their interesting features (temperature resistance, impact resistance and optical properties) position them between commodity plastics and engineering plastics. In recent years Polycarbonate blends have become increasingly commercially important. PC is widely used in blends due to its excellent compatibility with a range of polymers. ABS/PC is one among that which shows excellent properties under all circumstances.
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Glasses

Properties:

· Polycarbonates are strong, stiff, hard, tough, transparent engineering thermoplastics
· Very good dimensional stability

· Tensile strength: 70-80 N/mm2
· Excellent flame resistant with self extinguishing nature

· Specific Gravity: 1.2

· Poor weathering in an UV light environment

Thermal Properties:
Maximum Service Temperature: 135°C

Minimum Service Temperature: -100 °C

Melting Point: 149 °C

Special Characteristics:

· Polycarbonate is one of the toughest transparent sheets available, about 300 times stronger than single-strength glass. 
· Can be joined mechanically, solvent bonded, and welded with lots of practice

Applications:

Electrical & Electronics (E&E):

· Power distribution (covers and housings)

· Connectors

· Electrical household appliances

· Mobile phones

· Electrical chargers

· Lighting

· Battery boxes

Automotive
· Automotive lighting

· Head lamp lenses

· Dashboards

· Interior cladding

· Exterior parts (bumpers, body panels)

General Industries / Packaging
· Power tools

· Baby bottles

· Water dispensers

· Garden equipment

· Furniture (office & institutional)

· Sporting goods

· Medical applications

Polyurethanes:

Polyurethane is a unique material that offers the elasticity of rubber combined with the toughness and durability of metal. Because urethane is available in a very broad hardness range (eraser-soft to bowling-ball-hard), it allows the engineer to replace rubber, plastic and metal with the ultimate in abrasion resistance and physical properties. The sales and production of Polyurethane increasing every year. Polyurethane can be produced in a wide range of hardness.
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PU products
Properties:

· Urethanes have better abrasion and tear resistance than rubbers, while offering higher load bearing capacity.

· Compared to plastics, urethanes offer superior impact resistance, while offering excellent wear properties and elastic memory.
· Polyurethane has excellent resistance to oils, solvents, fats, greases and gasoline.
· Polyurethane has a higher load-bearing capacity than any conventional rubber. 

· Tear resistant,
· Polyurethane has outstanding resistance to oxygen, ozone, sunlight and general weather conditions.
· Excellent noise abatement properties.

· Polyurethane has excellent electrical insulating properties
· Tensile Strength: 5000 psi
· Specific Gravity:  1.12 – 1.24

Thermal Properties:

Maximum Service Temperature: 108°C
Minimum Temperature:  -60°C

Melting Temperature: 151°C
Special Characteristics:

With benefits such as weight reduction, noise abatement and wear improvements, Urethanes have replaced metals in sleeve bearings, wear plates, sprockets, rollers and various other parts.
Applications:
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Belts

· Metal forming pads

· Wear strips

· Bumpers

· Gears

· Bellows

· Machinery mounts
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Cutting Surfaces

· Sound-dampening pads

· Chute and hopper liners

· Prototype machined parts

· Gaskets

· Seals

· Rollers

· Roller covers

· Sandblast curtains and

· Diaphragms

PBT (Poly Butylene Terephthalate):
Polybutylene Terephthalate (PBT) is a crystalline, high molecular weight polymer that has an excellent balance of properties and processing characteristics. Because the material crystallizes rapidly, mold cycles are short and molding temperatures can be lower than for many engineering plastics. 
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High Speed Connector

Properties:

· This thermoplastic polyester has very good dimensional stability. 
· It also exhibits high heat resistance, chemical resistance and good electrical resistance. 
· In general, PBT materials exhibit higher tensile, flexural and dielectric strengths.

· PBT has faster and more economical molding characteristics than many thermosets. 

· Compared to non-reinforced resin, glass-reinforced PBT exhibits a two-to threefold increase in tensile, flexural and compressive strengths and moduli. 
· The reinforced resins exhibit good resistance to oxidation in hot air, comparable to that of nylon 6 or nylon 6/6. Water absorption values are relatively low (0.1% fro over 24 hours). 
· Specific gravity: 1.31
Thermal Properties:
Maximum Service Temperature: 300 °F (149 °C)
Minimum Service Temperature: 

Melting Temperature:
Special Characteristics:

PBT has very low water absorption (0.1%) and excellent mechanical properties. 

Applications:

· The main applications in which the polybutylene terephthalate (PBT) is used are tightly-toleranced technical parts that are required to withstand high mechanical, electrical and thermal loading.
· PBT is used as an insulator in the electrical and electronics industries.

· PBT is used for automotive components (including “under-bonnet”) and power tool casings.

· Polybutylene terephthalate is used for door and window hardware, automobile luggage racks and body panels, headlight reflectors, and fiber optic cables. 
· It is being used to replace PVC for cable sheathing, due to a combination of environmental pressures and outstanding electrical properties across a wide range of temperatures. 
· PBT is also replacing metals (in conjunction with PC as an alloy/blend) for automotive body panels.  

Polyester Resin:
Ethylene glycols are used as a reactant in the manufacture of polyester resins. This resin is used for making almost all commercial glass fiber reinforced plastic composites.
[image: image15.jpg]



Yarns

Properties:
· Polyester composites are rigid, clear, chemical resistant, high strength, low creep, good electrical properties, low temperature impact resistance.

· The mechanical properties are substantially influenced by the selection of monomeric diols or dibasic acids (building blocks of polyester), their amounts and temperature of processing.

· Good Thermal conductivity
· Specific Gravity: 1.45
Thermal Properties:
Maximum Service Temperature: 300 OF (148 °C) (Aromatic Polyester)
Minimum Service Temperature: -40 °F (4.4 °C)
Melting Temperature: 500 °F (260 °C)
Special Characteristics:

Polyester resins are commonly used in elevated temperature applications, especially in the electrical and corrosion resistance areas. 
Excellent resistance to radiation.

Applications:

· In light industry and chemical industry 

1. Used as lubricant-free bearings, piston rings, pads, sealing packing etc. working at high temperature, or under water / or in moisture and vapor. 

2. Compounded with PTFE powder to make bridge slides. 
· In electronics, electric equipment and instruments industries 
Heat-resistant plugs, sockets, spools, motor parts, printed circuit boards, due to its excellent thermal conductivity as well as insulation properties, the parts of Aromatic Polyester powder is able to efficiently remove the heat generated in  electronics operation so that avoid damages from part overheat.
· Blends of Aromatic Polyester Powder could be sprayed and form wearable coat on moving parts, which can dramatically elongate the coated parts' life and improve the working efficiency. Besides, Aromatic Polyester could be used in lubricant-free coating, anti-corrosion coating and anti-stick coating.

· The uses for polyester resins are extremely varied, and include boat and marine, construction materials, automotive and aircraft bodies, luggage, furnishings, appliances, textiles and packaging.

· Polyester fibers are commonly found in textile applications including clothing and carpets. Polyester films are frequently used in packaging and wraps for consumer goods, as well as video, audio and computer tapes.

Polyimide:

Polyimide (sometimes abbreviated PI) is a polymer of Imide monomers. Polyimides are a very interesting group of incredibly strong and astoundingly heat and chemical resistant polymers. Their strength and heat and chemical resistance are so great that these materials often replace glass and metals, such as steel, in many demanding industrial applications. Polyimides are even used in many everyday applications.



Aircraft Engine Cooling Tube

Properties:

· Compared to most other organic or polymeric materials, polyimides exhibit an exceptional combination of thermal stability (>500°C), mechanical toughness and chemical resistance. 
· In addition, they have excellent dielectric properties. 
· Specific Gravity: 1.42 

· Tensile strength is 75-90 MPa

Thermal Properties:

Maximum Service Temperature: Up to 500 °C

Minimum Service Temperature: -10 °C
Melting Temperature: Won’t melt decomposes at 520 °C

Special Characteristics:

Polyimide has exceptional thermal stability of over 500 °C with good mechanical properties.

Applications:
Because of their high degree of ductility and inherently low Carbon To Ether (CTE), polyimides can be readily implemented into a variety of microelectronic applications. 
· Multilayer thin and thick film applications on large silicon or ceramic substrates can be readily achieved.
· Polyimide films are frequently used as a "stress buffer" or protective overcoat for semiconductors. Polyimide stress buffers are typically 4-6 microns in thickness, and protect the delicate thin films of metal and oxides on the chip surface from damage during handling and from induced stress after encapsulation in plastic molding compound.
· Polyimides are used as Photosensitive Materials 

· Polyimides are used in High-Performance Electronics Packaging and Optoelectronic Applications 

Polysulphone:
Polysulphone is an amorphous and clear high-performance plastic with a light-brownish transparency. In chemistry, polysulphone (also spelled polysulfone) is abbreviated PSU. Polyethersulphone (PES), another sulphur-containing polymer, also belongs to the group of polysulphone plastics.



Pump Head
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Laboratory Tubing Connectors

Properties:

· High degree of rigidity, 
· A high long-term service temperature, 
· Optimal electrical insulation properties and 
· Resistance to contact with oil,
· Resistant to hydrolysis.

· Good radiation resistance

· Poor UV resistance
· Tensile strength: 70 MPa
· Specific Gravity: 1.24

Thermal Properties:

Lower Working Temperature: -50 °C
Upper Working Temperature: 150-180 °C

Melting Temperature Range: 310-390 °C
Special Characteristics:
· Good high temperature performance under continuous rating of 150°C (300°F). 
· Good high frequency electrical properties.  
· Good resistance to ionizing radiation.  
Applications:

· Plumbing (tap cartridges, fittings, manifolds)
· Medical (sterilizing trays, suction bottles, respirators, nebulizers, humidifiers)

· Membranes (hemodialysis, water purification, gas separations)
· Food processing (filter bowls, microwave cookware, parts for milking machines)
· Electrical and electronics (bobbins, switch housings switch housings, capacitor film)
· Engineering (valve bodies, under-bonnet components, housings)
Polyphenylene Oxide:

A thermoplastic, linear, non-crystalline polyether obtained by the oxidative polycondensation. Polyphenylene oxide, also called polyphenylene ether, is usually blended with polystyrene to improve its toughness and processability. 
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Properties:

· Excellent electrical properties
· Unusual resistance to acids and bases
· Difficult to process (blended to ease injection molding)
· PPO is easily attacked by some hydrocarbons, although it resists many chemicals

·  Polyphenylene oxide possesses excellent dimensional stability at high temperature and humidity conditions
· Low moisture absorption, and 
· High mechanical and dielectric strength
· Rigid, tough and opaque
· Tensile Strength: 2.1.-2.50 N/mm2
· Specific Gravity: 1.06

Thermal Properties:

Maximum Service Temperature: 90 °C (194 °F)
Minimum Service Temperature: -29 °C (20 °F)
Melting Point:  154 °C (310 °F)
Special Characteristics:

PPO products are characterized by exceptional moisture resistance, high dimensional and thermal stabilities, good flame resistance and high electrical resistance properties. 

Applications:
· Coffee pot and washing m/c parts (where high temperature and moisture are critical) Replacement for die castings 
· Drink vending machines 
· Microwave components

· Water pumps
· Automotive and electrical components
· Power tool housing
· Appliance casings and as foams in superior foam sandwich structures
· Frame and chassis material for large domestic appliances, e.g. Tumble driers, dishwashers and washing machine components

· Other large moldings such as pallets and automotive roofs
Plastic Products:

Gear 
Plastic gear first emerged into large-scale use in the 1950s and soon became economical and functional alternatives to metal gears. Plastic gears are made of inexpensive commodity plastics for use in low power drives in products like clocks, motorized toys and lawn sprinklers.
Why Plastic Gears?

Plastic gears have greater consistency and are easily molded to various shapes. They are less expensive and are lighter in weight. Plastic gears are chemical and corrosion resistant and have quieter and smoother operation. They deflect to compensate for inaccuracies by absorbing tiny impacts of small tooth errors and gear misalignment. They offer more efficient drive geometry. Plastic gear ratios are feasible to allow for wider gears that transfer more power in single stage, thereby increasing load capacity.

The dimension and properties of plastic gears change with temperature, moisture absorption and chemical exposure. The plastic material can withstand high tangential force with acceptable tooth deflection. They have high strength to withstand shock loads during sudden stops and overloads. They are creep resistant and maintain contact ratio, tip clearance and overall gear geometry.
Gear Material: 

The most common plastic materials used for making gears are 
· Acetal, 
· Polybutylene terephthalate (PBT), 
· Nylon, 
· Polyphenylene sulfide (PPS), and 
· Liquid crystal polymer (LCP)
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Acetal is the most important of all plastics. It offers long term dimensional stability and excellent lubricity. It is often used in gears for office equipment, irrigation equipment, autos, appliances, clocks and meters. 
PBT produces extremely smooth surfaces in molding and is often used in housing. 
Nylon offers toughness and wears well against other plastics. They are often used in worm gears and housings. 
PPS offers high stiffness, dimensional stability and extended fatigue life. 
LPC works well in small, precision gears under light loads, such as watch gears. 

Disadvantages of Plastic Gears:

Plastic gears have some disadvantages also. They have reduced ability to operate at higher temperatures and can be affected negatively by many chemicals. 

They are often used in water meters, showerheads, water sprinklers and other applications where water could erode metals.
Additives Used:

Glass fillers are used in the material composition to increase its strength and to reduce its shrinkage.

Headlight Lens:
Lighting systems are taking on an increasingly important role in automotive styling. Headlights don’t get the credit they deserve. They are the eyes of your vehicle. They allow you to see at night and be seen by other motorists. Cars were originally built with glass headlights that were easily broken. Most vehicles built since 1990 have polycarbonate lenses. This is a type of clear plastic that bounces back from considerable impact, making it an ideal choice for the front of a vehicle. The problem with polycarbonate is its tendency to yellow and cloud over time as a result of UV exposure. Fortunately, a number of products have been formulated to remove this haze and clarify damaged lenses with minimal cost and effort. In most cases, replacement can be avoided.
Material:

 The headlight lens is made from polycarbonate. PC gives excellent transparency with impact resistance which helps to avoid breakage of headlight. Polycarbonate plastic is used because of its tensile strength and the ability to be manufactured to conform to the front end styling of a vehicle. Although it's a very hard plastic, it's also very porous so during manufacturing a protective silicone hard coat is applied to the headlight lens. This silicone hard coat is supposed to protect the headlight lens from intense sun, heat, road chemicals, bugs, humidity and acid rain, etc. 




Properties:

Polycarbonates are strong, stiff, hard, tough, transparent engineering thermoplastics that can maintain rigidity up to 140oC and toughness down to -20°C or special grades even lower. The material is amorphous (thereby displaying excellent mechanical properties and high dimensional stability), is thermally resistant up to 135oC and rated as slow burning. Special flame retardant grades exist which pass several severe flammability tests.

Special Characteristics:

Polycarbonate head lamps are self extinguishing with excellent transparency and dimensional stability.

Panels:
Panels give the complete structure of the product. It gives aesthetic appearance to the product. It should be electrically insulated to avoid danger of getting shock. It should be easily moldable to get complicated structures. 

Material:

The plastic panels for mobiles, telephones are made by using the polymer called ABS (Acrylonitrile Butadiene Styrene). ABS is considered superior for its hardness, gloss, toughness, and electrical insulation properties. However, it will be degraded when exposed to acetone. 

Properties:

Even though ABS plastics are used largely for mechanical purposes, they also have good electrical properties that are fairly constant over a wide range of frequencies. These properties are little affected by temperature and atmospheric humidity in the acceptable operating range of temperatures. The final properties will be influenced to some extent by the conditions under which the material is processed to the final product; for example, molding at a high temperature improves the gloss and heat resistance of the product whereas the highest impact resistance and strength are obtained by molding at low temperature.

Special Characteristics:

ABS can be electroplated. It has glossy surface as of PP. ABS polymers are resistant to aqueous acids, alkalis, concentrated hydrochloric and phosphoric acids, alcohols and animal, vegetable and mineral oils.  It is tough in nature because of butadiene presence.

Additives in Plastics:
The following list provides a summary of the purpose of many of the common additives used in plastics.
	Additives
	Function

	Accelerator
	Chemical used to increase the rate at which a curing process occurs in thermosetting resins

	Antiblocking agent
	These substance prevent plastic films from sticking together, and are used to facilitate handling

	Antifogging agents
	These improve packaging film clarity, by preventing any water from the contents of the package from condensing as droplets on the inside surface of the film

	Antioxidant
	Protects a polymer against oxidation, whether during processing or in service

	Antistatic agent
	Reduces or eliminates surface electrical charges and hence prevents dust pickup on polymer surfaces

	Biocide 
	Protects a plastic article against attack by bacteria, fungi, algae etc., Types – fungicides and bactericides

	Blowing agent
	Substance added to polymer to generate gas which will have the effect of expanding or foaming the polymer. The gas can be produced chemically or by simple evaporation

	Compatibilizer
	Substance, usually polymeric, which when added to a mixture of two rather dissimilar polymers, enables them to become more intimately mixed 

	Coupling agent
	Used to treat a surface so that bonding occurs between it and another kind of surface, e.g mineral and polymer

	Curing agent
	Promotes cross linking in polymers, e.g  peroxides in polyesters, or amines in epoxy formulations

	Diluents 
	A solvent which makes a solution more dilute; but in case of additives, any substance which reduces resin viscosity and hence makes processing easier. Frequently refers to epoxy resins. 

	Defoaming agent
	Substance which removes trapped air form liquid mixes during compounding

	Exotherm modifier
	Substance which reduces the maximum temperature reached during an exothermic chemical reaction

	Fiber
	Reinforcement for polymers; improves mechanical properties. Length : Diameter ratio very high

	Filler
	Particulate additive designed to change polymer physical properties (e.g fire resistance, modulus, shock resistance) or to lower cost

	Flame retardant
	Substance added to reduce or prevent combustion

	Foam catalyst
	Used in PU foam production to control the foaming process and achieve satisfactory foam quality

	Heat stabilizers
	Prevents polymer form degrading thermally, even in absence of oxygen, during processing

	Impact modifier
	Substance added to use up the energy of crack propagation and hence increase resistance to impact

	Light stabilizer
	Chemical added to reduce or eliminate reactions caused by visible or UV light radiation which would otherwise cause polymer degradation in outdoor use.

	Low profile additive
	Substance added to thermosetting molding compounds to counteract shrinkage during cure and uneven surface finish

	Lubricant
	Prevents polymer form sticking to the mold or machinery and reduce melt viscosity, allowing the molten polymer to pass easily through intricate channels. It also reduce friction between polymer particles before they melt

	Microspheres/ microballoons
	 Spherical filler particles usually hollow, used to reduce weight in a product without much adverse effect on mechanical properties

	Nucleating agent
	Substance which promotes or controls the formation of spherulites in crystalizable polymers. It leads to several small spherulites, rather than a few large ones

	Odor modifiers
	Used to mask an undesirable odor or to add a desirable one. Their value is dependant on the persistence of their action

	Optical brightener
	Special fluorescent organic substances used to correct discoloration or enhance whiteness. They absorb UV radiation and emits it as visible light

	Peroxide
	Source of free radicals, generally for cross linking thermosetting resins or polyolefins. Used in rubber industry and as polymerization initiators. 

	Plasticizer
	Additive designed to space out the polymer molecules, facilitating their movement and leading to enhanced flexibility and ductility. Widely used to convert PVC from the rigid to flexible variety.

	Processing aid
	Used to counter processing problems, this varies with the polymer, but often means lowering the melt viscosity and improving melt homogeneity

	Release agent
	Substance designed to ease the parting of a plastic object from the mold; it may be an internal additive or coating

	Slip agent
	Kind of lubricant which have insufficient compatibility to remain inj the polymer; they migrate in to the surface and reducing tack

	Smoke suppressant
	Changes the nature of the polymer combustion process, if it is not possible to prevent it so as to reduce smoke formation

	Surfactant
	To reduce surface tension in liquids, for example they stabilize the cells of PU foams during the foaming process

	Thickening agent
	Viscosity increaser. In USP resins magnesium oxide is able to increase the viscosity so much that a liquid resins become a tack free solid suitable for making sheet molding compound. 


Price Chart for Various Plastics:
Commodity Plastics
KEY:

I-Annual volumes greater than 20 million pounds

II-Annual volumes of about 2 million to 5 million pounds
	Resin/Grade
	I (Rs.)
	II (Rs.)

	ABS

	 Injection Medium Impact
	
	90 - 93
	    
	94 - 95

	 Injection High Impact
	
	95 - 96
	    
	98 - 102

	 Injection Pipe fittings
	
	80 - 81
	    
	84 - 88

	 Injection High heat
	
	116 - 120
	    
	125 - 130

	 Injection Flame retardant
	
	121 - 125
	    
	130 - 145

	 Extrusion Pipe GP
	
	92 - 94
	    
	97 - 102

	 Extrusion Sheet GP
	
	109 - 110
	    
	112 - 114

	 Blends PC/ABS
	
	--
	    
	159 - 164

	 Blends Nylon/ABS
	
	--
	    
	164 - 174

	Acrylic

	 GP
	
	--
	    
	106 - 111

	HDPE

	 Blow Molding Copolymer(HIC)
	
	67 - 69
	    
	71 - 73

	 Blow Molding Homopolymer (Dairy)
	
	67 - 68
	    
	69 - 72

	 Drums
	
	69 - 71
	    
	72 - 75

	 Injection GP
	
	63 - 64
	    
	66 - 68

	 Extrusion Film HMW
	
	72 - 74
	    
	76 - 79

	 Extrusion Film MMW
	
	72 - 73
	    
	77 - 79

	 Extrusion Pipe HMW
	
	77 - 79
	    
	82 - 85

	 Extrusion Pipe MMW
	
	80 - 83
	    
	84 - 86

	 Extrusion Sheet
	
	65 - 67
	    P
	69 - 71

	 Rotomolding Powder
	
	--
	    
	78 - 81

	LDPE

	 Injection GP
	
	--
	    
	79 - 81

	 Injection Lid Resin
	
	77 - 80
	    
	81 - 83

	 Extrusion Coating paper
	
	77 - 79
	    
	--

	 Extrusion Film liner
	
	72 - 74
	    
	75 - 80

	 Extrusion Clarity film
	
	70 - 72
	    
	73 - 76

	LLDPE

	 Butene-1 comonomer Injection GP
	
	--
	    
	63 - 67

	 Butene-1 comonomer Extrusion liner film
	
	62 - 65
	    
	66 - 68

	 HAO comonomer Injection GP
	
	--
	    
	69 - 71

	 HAO comonomer Lid resin
	
	74 - 77
	    
	80 - 83

	 HAO comonomer Extrusion liner film
	
	68 - 70
	    
	72 - 75

	 HAO comonomer Rotomolding powder
	
	--
	    
	88 - 93

	PET

	 APET
	
	82 - 84
	    
	86 - 90

	 Bottle resin
	
	72 - 74
	    
	75 - 77

	 CPET
	
	79 - 81
	    
	--

	PP

	 Homopolymer Injection GP
	
	71 - 73
	    
	74 - 77

	 Extrusion Fiber
	
	70 - 72
	    
	73 - 75

	 Extrusion Film
	
	72 - 75
	    
	76 - 77

	 Extrusion Profiles
	
	74 - 77
	    
	79 - 83

	 Extrusion Sheet
	
	73 - 76
	    
	77 - 79

	 Random Copolymer Injection
	
	74 - 76
	    
	77 - 79

	 Random Copolymer Film
	
	76 - 77
	    
	78 - 80

	 Random Copolymer Blow molding
	
	76 - 77
	    
	79 - 82

	 Impact Copolymer High Impact
	
	85 - 89
	    
	90 - 93

	 Impact Copolymer TPO
	
	105 - 110
	    
	112 - 116

	PS

	 Crystal Injection GP
	
	81 - 83
	    
	85 - 89

	 Crystal High Heat
	
	85 - 89
	    
	91 - 92

	 High Impact Extrusion
	
	84 - 86
	    
	89 - 91

	 High Impact Injection
	
	83 - 85
	    
	88 - 90

	 High Heat injection
	
	91 - 96
	    
	97 - 99

	 Flame retardant
	
	121 - 125
	    
	127 - 131

	 EPS cups
	
	119 - 122
	    
	--

	 EPS unmodified
	
	115 - 118
	    
	114 - 123

	PVC

	 Suspension Resin Injection GP
	
	63 - 66
	    
	66 - 68

	 Suspension Resin Pipe grade
	
	61 - 63
	    
	64 - 67

	 Dispersion Resin Homopolymer GP
	
	63 - 67
	    
	69 - 73


HIGH-TEMPERATURE THERMOPLASTICS
KEY:
I-Annual volumes of about 200,000 pounds

II-Single, less-than-truckload purchases of 2,000-4,000 pounds

	 
	Volume category

	Resin/Grade
	I
	II

	Fluoropolymers

	 ECTFE
	
	1250 - 1442
	    
	--

	 PTFE
	
	670 - 765
	    
	--

	 PVDF
	
	720 - 760
	    
	--

	Liquid Crystal Polymers

	 Injection Glass filled
	
	610 - 980
	    
	--

	 Injection Mineral filled
	
	550 - 810
	    
	--

	 Extrusion
	
	945 - 1180
	    
	--

	Polyamide/imide

	 30 glass
	
	1750 - 1750
	    
	1850 - 1850

	Polyarylate

	 Polyarylate
	
	176 - 210
	    
	--

	Polyetherimide

	 Injection GP
	
	800 - 800
	    
	880 - 880

	 30 glass
	
	660 - 660
	    
	720 - 720

	Polyetherketone

	 PEEK
	
	--
	    
	4500 - 4500

	Polyphenylene Sulfide

	 35 glass 30 filler
	
	380 - 390
	    
	495 - 505

	 40 glass
	
	595 - 605
	    
	740 - 765

	Polysulfone

	 Injection GP
	
	392 - 392
	    
	455 - 455

	 30 glass
	
	331 - 331
	    
	439 - 439


Engineering Thermoplastics

I-Annual volumes greater than 1 million pounds

II-Annual volumes of 300,000-500,000 pounds

	 
	Volume category

	Resin/Grade
	I
	II

	Acetal

	 Homopolymer
	
	103 - 110
	    
	114 - 120

	 20 glass
	
	--
	    
	145 - 160

	 Copolymer
	
	105 - 115
	    
	120 - 129

	 25 glass
	
	--
	    
	150 - 165

	Cellulosics

	 Acetate
	
	--
	    
	178 - 178

	 Butyrate
	
	--
	    
	175 - 175

	 Propionate
	
	--
	    
	175 - 175

	Nylon

	 Type 6
	
	165 - 175
	    
	178 - 182

	 Type 6/6
	
	172 - 180
	    
	184 - 195

	PC

	 Blow Molding
	
	170 - 180
	    
	201 - 211

	 Injection GP
	
	154 - 163
	    
	158 - 183

	 20 glass
	
	170 - 180
	    
	201 - 217

	 Injection Structural foam
	
	152 - 161
	    
	188 - 205

	 Injection Flame retardant
	
	185 - 202
	    
	213 - 223

	 Extrusion Sheet
	
	153 - 162
	    
	165 - 193

	 Optical media
	
	136 - 145
	    
	146 - 165

	Polyester

	 PBT Injection
	
	100 - 105
	    
	110 - 115

	 PBT 30 glass FR
	
	135 - 140
	    
	145 - 155

	 PET Injection
	
	96 - 101
	    
	106 - 116

	 PET 30 glass FR
	
	133 - 143
	    
	143 - 153

	Polyurethane

	 Ester type Injection
	
	169 - 186
	    
	193 - 202

	 Ester type Extrusion
	
	196 - 218
	    
	232 - 250

	 Ether type
	
	232 - 245
	    
	277 - 286

	PPO/PPE

	 Injection GP
	
	123 - 135
	    
	140 - 150

	 Injection GP 20 glass
	
	179 - 190
	    
	216 - 235

	 Injection Structural foam
	
	131 - 148
	    
	150 - 170

	 Extrusion
	
	148 - 159
	    
	180 - 200

	SAN

	 GP
	
	109 - 117
	    
	121 - 145

	SMA

	 GP
	
	--
	    
	137 - 141

	 High Impact
	
	125 - 136
	    
	145 - 148

	 Flame retardant
	
	175 - 183
	    
	--

	TPE

	 Polyester
	
	--
	    
	192 - 250

	 Olefinic
	
	68 - 102
	    
	100 - 116

	 Styrenic
	
	87 - 127
	    
	139 - 183

	UHMW-PE

	 UHMW-PE
	
	110 - 114
	    
	126 - 136


THERMOSETS

I-Annual volumes of 2 million to 5 million pounds
II-Annual volumes of about 200,000-500,000 pounds

	 
	Volume category

	Resin/Grade
	I
	II

	Epoxy

	 GP
	
	100 - 112
	    
	--

	 Compounds Coils bushings
	
	105 - 152
	    
	--

	 Compounds Resistors diodes
	
	--
	    
	227 - 286

	 Semiconductor Novolac
	
	--
	    
	212 - 246

	 Semiconductor Anhydride
	
	--
	    
	214 - 297

	Melamine Molding Compound

	 Melamine Molding Compound
	
	95 - 99
	    
	--

	Phenolic

	 GP
	
	75 - 85
	    
	--

	Polyester Unsaturated

	 GP
	
	174 - 195
	    
	--

	 Isophthalic
	
	171 - 195
	    
	--

	 Specialty
	
	--
	    
	230 - 265

	Polyurethane Isocyanates

	 polymeric MDI
	
	105 - 115
	    
	--

	 80/20 TDI
	
	110 - 120
	    
	--

	Urea Molding Compound

	 Black/Brown
	
	--
	    
	67 - 78

	 White/Ivory
	
	--
	    
	72 - 83

	Vinyl Ester

	 Anti Corrosion
	
	--
	    
	204 - 223

	 Anti Heat/Corrosion
	
	--
	    
	229 - 237


Recycled Plastics

	Resin/Grade
	Clean regrind
or flake
	
Pellets

	ABS

	 Mixed colors, industrial
	
	47 - 55
	    
	50 - 60

	POLYCARBONATE

	 Clear, industrial
	
	80 - 90
	    
	--

	 Mixed colors, industrial
	
	45 - 50
	    
	55 - 60

	POLYETHYLENE

	HDPE:

	  Natural, post-consumer
	
	45 - 48
	    
	55 - 58

	  Mixed colors, post-consumer
	
	32 - 34
	    
	42 - 44

	  Mixed colors, industrial
	
	28 - 33
	    
	38 - 43

	  HMW-HDPE film, post-consumer
	
	--
	    
	38 - 44

	 LLDPE stretch film
	
	--
	    
	39 - 45

	 Clear, post-consumer
	
	--
	    
	51 - 55

	 Colored, post-consumer
	
	25 - 30
	    
	35 - 40

	PET BOTTLES

	 Clear, post-consumer
	
	46 - 54
	    
	58 - 66

	 Green, post-consumer
	
	38 - 42
	    
	48 - 52

	POLYPROPYLENE

	 Industrial
	
	29 - 33
	    
	40 - 44

	POLYSTYRENE

	 Industrial
	
	40 - 50
	    
	55 - 65

	 High-heat crystal, post-consumer
	
	40 - 50
	    
	52 - 62

	PVC

	 Clear, industrial
	
	28 - 34
	    
	--


Trade Names of Various Plastic Materials:

Trade Names A
	Trade Name
	Material
	Manufacturer

	Abalak
	PF varnish
	Kunstharzfabrik Dr. Fritz Pollak, Vienna, 

	Acelloid
	CA, m
	General Plastics Corp. London, SE13, England

	Aceloid
	CA
	CIE, Petit-Colin-Oyonnithe, Paris, France

	Acelose
	CA
	American Cellulose Company, Indianapolis, USA

	Aceta
	CA
	CIE, Petit-Colin-Oyonnithe, Paris, France

	Acetaloid
	CA, m
	Acetate Products Corp. Ltd. London, England

	Acetoid
	CA
	Punfield & Barstow Ltd., London, England

	Acetol
	CA
	Societe des Usines Chim. Rhone-Poulenc, Paris, France

	Acetophane
	CA film
	Societe Industrielle de l'Acetophane, 

	Acetylon
	CA
	Dynamit A.G., vorm. Nobel, Hamburg, Germany

	Agalyn
	CN dentures
	J.D. Whyte Co. Pittsburgh, PA. USA

	Akalit
	CS
	Akalit Kunsthornwerke A.G. Vienna, Austria

	Aladdinite
	CS
	Aladdinite Co. Inc. Orange NJ USA

	Alberit
	PF
	Chem. Fab. DR. Kurt Albert, Wiesbaden, Germany

	Albertol
	PF
	Rohm & Haas, Philadelphia, PA USA

	Albolit
	PF
	Augsburger Kunstharz-Fabrik Augsburg, Germany

	Alboresin
	UF
	Kontakt-Rommler A.G. Frankfurt, Germany

	Alborid
	CN
	Kausch

	Alcolite
	CN
	Ransom & Rudolph Co. Toledo, Ohio, USA

	Aldur
	UF
	Aldur Corp. Brooklyn, NY, USA

	Aldydal
	PF
	I.G. Farbenindustrie A.G. Frankfurt, Germany

	Algalith
	CS
	de Charraud, Rueil, France

	Alino
	CN
	R. Strauss & Co. Frankfurt, Germany

	Alkalit
	CS
	Alkalit Kunsthornwerke, A.G. Vienna, Austria

	Amalith
	PF
	Kausch

	Amberdeen
	PF
	Kausch

	Amberglow
	PF
	Labs. Industriels d'Asnieres, Paris, France

	Amberit
	PF
	Kausch

	Ambrasit
	PF
	Chem.Fab.Ambrasit, Vienna, Austria

	Ambroin
	PF
	Ver. Isolatorenwerke A.G. Vienna Austria

	Amerith
	CN
	Celluloid Corp. Newark NJ USA

	Ameroid
	CS
	American Plastics Corp. New York, USA

	Amiantine
	Copal Plastic
	Societe Roux, Paris, France

	Amzylolithe 
	CA
	Societe Lyonn. de Celluloide, Lyon, France

	Ardenite
	PF
	F G Stokes, Ltd. Altrincham, England

	Argolit
	CS
	Argo Chem. u. Nahrungsmittel Fabrik., Prerov, Czechoslovakia

	Askol
	PF
	Anglo-Scottish Chem. Co.

	Athrombit
	CN
	F & M Lautenschlaeger, Munich, Germany

	Atlas
	PF
	H Clarke & Co. Manchester, England

	Atlastik
	CN
	Atlas Ago Chem. Fab. A.G. Leipzig, Germany

	Avecolite
	PF
	Willmott, Sons & Phillips Ltd. England

	Axolith
	CS
	Societe l'Oyonnaxienne, Oyonnax, France


Trade Names B
	Trade Name
	Material
	Manufacturer

	Bakelaque
	PF laquer
	Attwater & Sons, Preston, England

	Bakelite
	PF
	Bakelite Corp, New York, NY

	Bandalasta
	UF
	Brookes & Adams, England

	Baselon
	 
	C.Basse & Cie, Luedenscheid, Germany

	BCM Brownie
	 
	Brownie Wireless Co, London, England

	Beacon
	UF
	 

	Beatl
	UF
	Beatl Sales Ltd, England

	Beetle
	UF
	Beetle Products Co Ltd, England

	Belplastic
	 
	Belplastic Ltd, London W11, England

	Bennetate
	CA
	 

	Bernit
	CA
	Zelluloidwaren Fabrik, Zollikofen,Switzerland

	Bex
	 
	British Xylonite Co. Ltd. London, UK

	Bexite
	 
	British Xylonite Co. Ltd. London, UK

	Bexoid
	CA
	British Xylonite Co. Ltd. London, UK

	Bicella
	Viscose
	Kalle & Co. Wiesbaden-Biebrich,Germany

	Bikakapseln
	Viscose
	Kalle & Co. Wiesbaden-Biebrich,Germany

	Bikarton
	PF
	 

	Birmite
	PF
	E.Elliott, Birmingham

	Bituba
	PF
	 

	Bogophane
	Viscose packaging
	Soc. Anon. Bogophane, Palermo, Italy

	Bois durci
	albumen
	Companie Generale d’Electricite, Paris

	Bonnywave
	PF, UF
	Reynolds Spring Co., Jackson, Mich.

	Boschbakelit
	PF
	 

	Britmac
	PF, CS
	CH Parsons Ltd., Birmingham, UK

	Britsulite
	PF
	British Insulite Ltd., Rochdale, UK

	Brolonkapseln
	Viscose stoppers
	Chem. Fab. Heyden AG, Dresden-Radebeu, Germany


Trade Names C
	Trade Name
	Material
	Manufacturer

	Campbellite
	PF laminate
	Cambell Fibre Co. Stanton, Del..

	Camphoid
	CN
	 

	Capes Viscose
	Viscose packaging
	Du Pont Cellophane Co. Delawanna, NJ

	Carbolite
	PF
	Soc. Ind. des Matieres Plastiques, France 

	Carboloid
	PF
	Carboloid Products Corp. New York, NY

	Carnalithe
	CS
	Barthelemy

	Carta
	PF imp. paper
	Isola-Werke AG, Duren, Germany

	Cascaphane
	CN
	Cascaloid Ltd  Leicester, UK

	Caseilithe
	CS
	Soc. Ind. du Celluloide, Paris, France

	Casoide
	CS
	 

	Casolith
	CS
	LM Mears & Co. London, UK

	Cassoid
	Cs
	Maison Blanpain, Ezy, France

	Catalin
	PF cast
	Amerian Catalin Corp. New York, NY

	Celanese
	CA
	Celanese Corp. New York, NY

	Celastic
	CN
	Celastic Corp. Arlington, NJ

	Celastoid
	CA
	British Celanese Ltd. London, k

	Celescot
	CN
	Celescot Co. Toledo, Ohio

	Cellabutol
	CN
	IG Farbenindustrie Frankfurt, Germany

	Cellanite
	laminate
	Micanite & Insulators Co. London, UK

	Cellastine
	CA
	British Celanese Ltd. London, UK

	Cellemit
	CA
	 

	Cellesta
	CN
	Verein fur Chem. Industrie, Frankfurt, Germany

	Cellglass
	Viscose packaging
	Chem. Fab. Cellglass, Holland

	Cellit
	CA
	Farbenfabriken Fried. Bayer, Leverkusen, Germany

	Cellomold
	CA
	FA Hughes Ltd. London, UK

	Cellon
	CA
	Deutsche Celluloid Fabrik, Eilenburg, Germany

	Cellophan
	Viscose packaging
	IG Farbenindustrie AG, Frankfurt, Germany

	Cellophane
	Viscose packaging
	Societe la Cellophane, Paris, France

	Cellosite
	CA packaging
	Ettore Rossi, Milan, Italy

	Celluclaire
	CN packaging
	 

	Celluin
	CA
	Pavel Rie & Sohn, Prague, Czechoslovakia

	Celluline
	CN
	 

	Cellulit
	CS
	Societe Ind. du Celuloide, Paris, rance

	Cellulodine
	CN
	 

	Celluloid
	CN
	Celluloid Corp. Newark, NJ

	Cellulosine
	CN
	Cadoret & Degraide

	Cellutite
	CA
	G Convert & Cie. Paris, France

	Celluvert
	CS
	Soc. Ind. du Celluloide, Paris, France

	Celoron
	PF
	Continental-Diamond Fibre Co. Bridgeport, Pa

	Celtid
	CN
	Rhein. Gummi u. Cell Fabrik, Mannheim, Germany

	Cervinite
	CA
	Zelluloidwaren Fabrik, Zollikofen, Switzerland

	Cetaphane
	Viscose packaging
	Transparent Paper Ltd. Bury, UK

	C-E 950
	PF dentures
	Coe Labs. Inc. Chigago, Ill

	C.F.Board
	PF laminate
	Campbell Fibre Co. Stanton, Del

	Cinelin
	CN or CA
	Cinelin Co. Indianapolis, Ind

	Ciro
	CN records
	Celluloid Printers Ltd. England

	Clar-Apel
	Viscose packaging
	Du Pont Cellophane Inc. New York, NY

	Clarifoil
	CA packaging
	British Celanese Ltd. London, UK

	Claudilithe
	CS
	 

	Clemateite
	PF
	 

	Clematite
	Bituminous
	 

	Clubman
	CA
	AW Kanis, London, UK

	Coltrock
	PF cold mold
	Colt’s Patent Firearms Mfg. Co. Hartford, Conn

	Coltstone
	Cold mold
	Colt’s Patent Firearms Mfg. Co. Hartford, Conn

	Condensite
	PF
	Bakelite Corp. New York, NY

	Coralex
	PF
	Societe Francaise, Vitry, France

	Cornalithe
	CS
	de Charraud, Rueil, France

	Cornit
	Horn plastic
	 

	Coronal
	UF
	Societe l’Ambrolithe, Paris, France

	Corozite
	CS
	Soc. Anon. Prodotti Corozite, Gorlago, Italy

	Crayonne
	CA
	Crayonne Ltd, Bexley, Kent, UK

	Cristalux
	CA sheet
	Cetate Products Corp. Ltd. London, UK

	Cristalyx
	UF
	Edgard Israel, France

	Cristore
	CA
	Speights Ltd. UK

	Crystalite
	UF
	Rohm & Haas, Philadelphia, Pa

	Crystillin
	PF cast
	Crystillin Products Corp. Brooklyn, NY

	Crystur
	UF cast
	Panplastics Heyden Chem. Co. Garfield, NJ

	Cumar
	Coumarone resin
	Barrett Co. New York, NY

	Curvitas
	CA?
	AW Kanis, London, England


Trade Names D
	Trade Name
	Material
	Manufacturer

	Damarda
	PF lacquer
	Bakelite Ltd. London, UK

	Dekorit
	PF cast
	Dr. F Raschig, Gmbh, Ludwigshafen, Germany

	Dilecto
	PF laminate
	Continental-Diamond-Fbre Co. Newark, Del

	Dioferrit
	CN
	 

	Dobsoid
	CS
	John Dobson Ltd. Milnthorpe, UK

	Dorcasine
	CS
	Charles Horner Ltd. UK

	Dorex
	PF
	Dorex, Paris, France

	Dumold
	CN
	Du Pont Viscoloid Co. Arlington, NJ

	Dura C
	PF
	 

	Duranoid
	PF+shellac
	Speciality Mfg. Co. Hoosick Falls, NY

	Durax
	PF
	Isola-Werke, Duren, Germany

	Durez
	PF
	General Plastics Inc. N.Tonawanda, NY

	Durite
	PF
	Stokes & Smith Co. Philadelphia, Pa

	Durium
	PF
	Durium Products Corp. New York, NY

	Duroid
	PF
	Bakelite Co. France

	Durolit
	PF cast
	Societe de Duroid, Enghien, France

	Durophene
	PF
	Scott Bader & Co. London, UK

	Duroware
	UF
	USA


Trade Names E
	Trade Name
	Material
	Manufacturer

	Ebonestos
	 
	Ebonestos Insulators Ltd. London, UK

	ECA
	CS
	Bruggemann & Cia. Mexico

	Ecaille
	PF cast
	Labs. Indus. d’Asnieres, Paris France

	Elastolith
	PF cast
	Herold AG, Hamburg, Germany

	Elephantide
	laminate
	Mica & Insulating Supplies Co. UK

	Elo
	PF
	Birkby’s Ltd. Liversedge, Yorkshire, UK

	Emur
	CN
	Eberhard Mueller, Remscheid Germany 

	Endura
	UF
	 

	Eolit
	PF
	Kunstharzfabrik, Dr. F Pollak, Vienna, Austria

	Ergolith
	CS
	McLeod & McLeod, London, UK

	Erinite
	Ester gum 
	Erinoid Ltd. Stroud, UK

	Erinofort
	CA
	Erinoid Ltd. Stroud, UK

	Erinoid
	CS
	Erinoid Ltd. Stroud, UK

	Esbrilith
	CS
	Rheinischesfarbwerk, Berlin, Germany

	Esslinger Zellglass
	Viscose packaging
	Langheck & Co. Esslingen, Germany

	Estralit
	PF
	 


	Trade Names F
Trade Name
Material
Manufacturer
Fabroil

PF

General Electric Co. Schenectady, NY

Fabrolite

PF

Commercial Utilities Ltd. London, UK

Fantasit

CS

Rhein. Westfal. Sprengstoff AG, Troisdorf, Germany

Faturan

PF cast

Dr. H Traun u. Sohne, Hamburg, Germany

Ferrozel

PF laminate

Deutsche Ferrozell Ges. Augsburgh, Germany

Fiberloid

CN

Fiberloid Corp, Indian Orchard, Mass

Fibestos

CA

Fiberloid Corp, Indian Orchard, Mass

Fimielite

PF

 

Firmoid

CN, CA

Bluemel Bros. Ltd. Wolston, UK

Flaka Kapseln

CA

Kalle & Co. AG, Wiesbaden-Biebrich, Germany

Foord’s Casein Plastic

CS+coconut shell

 

Formalite

PF

Bakelite Ltd. Greet, UK

Formica

PF laminate

Formica Insulation Co. Cincinnati, Ohio

Formite

Pf cast

Bakelite Ltd, Greet, UK

 


Trade Names G
	Trade Name
	Material
	Manufacturer

	Galakerite
	CS
	Soc. Ital. Galakerite, Milan, Italy

	Galalith
	CS
	Intern. Galalith Ges. Harburg, Germany

	Galatix
	CS
	Lumos & Co. London, UK

	Galliperle
	CS
	Cie. Generale d’Electricite, Paris, France

	Gaudafil
	Viscose packaging
	 

	Gesundheites-Pass
	CN
	Braun & Co. Berlin, Germany

	Glider
	CA
	AW Kanis, London, UK

	Globerite
	CS
	Soc. Indus. Globerite, Milan, Italy

	Glorit
	CS
	Schiel a Spol. Sternberg, Czeschoslovakia

	Gummite
	Bitumenous
	Mfr. d’Isolants et Objets Moules, France

	Gummon
	PF cold moulded
	Rhein. Westfal. Sprengstoff AG, Troisdorf, Germany


Trade Names H
	Trade Name
	Material
	Manufacturer

	Haefelyte
	CS, PF
	Emil Haefely & Cie. Basel, Switzerland

	Hagolit
	CA
	Gebr. Eckert, Nurnberg, Germany

	Hai-Ho
	CN
	Hainich-Holz, Gmbh, Langensalza, Germany

	Haimanite
	Albumen based
	 

	Halex
	 
	British Xylonite Co. London

	Halolume
	CA
	British Elect. Installations Co. London, UK

	Hares
	PF
	Roemmler AG, Spremberg, Germany

	Haresit
	PF
	Roemmler AG, Spremberg, Germany

	Harex
	PF laminate
	Roemmler AG, Spremberg, Germany

	Harlequin
	UF
	England

	Hastra
	CS
	Hastra Kunstharz Presswerk, Vienna, Austria

	Haveg
	PF
	Saeureschutz Ges., Berlin, Germany

	Hecolite
	CN dentures
	Heko-Werke, Berlin, Germany

	Hekolith
	CN
	Heko-Werke, Berlin, Germany

	Heliosit
	PF
	Kontackt-Rommler AG, Frankfurt, Germany

	Heliozell
	Viscose packaging
	Feldmuhle Papier u. Zellstoffwerke, Stettin, Germany

	Herolith
	PF
	Herold AG, Hamburg, Germany

	Hornit
	CS
	Gottfried Probst, Nurnberg, Germany

	Hyalin
	CN
	 

	Hycoloid
	CN, CA
	Hygienis Tube & Container Co. USA

	Hyli
	CN
	Hygienische Ind. Ostertag, Ludwigsberg, Germany


Trade Names I
	Trade Name
	Material
	Manufacturer

	Iberolithe
	PF
	Soc. L’Orolithe, Rueil, France

	Idelite
	PF
	Bakelite Ltd., London, UK

	Idytol
	PF
	 

	Inda
	CS
	Amer. Machine & Foundry Co., Brooklyn, NY

	Indestructo
	CN/glass
	Indestructo Glass Corp., Farmingdale, NY

	Indurite
	PF
	Indurite Sales Ltd., London, UK

	Infuselax
	UF lacquer
	Beetle Products Co., London, UK

	Insuloid
	CA packaging
	Harold Levey, New Orleans, USA

	Isogalithe
	CS
	Garraud, Tailleburg, France

	Isolid
	PF
	Soc. Francaise, Vitry, France

	Isolierstahl
	PF
	 

	Isolit
	PF laminate
	Soc. Francaise, Lyon, France

	Isolithe
	PF
	Soc. Beguin, Paris, France

	Isoloid
	CA
	Charles Martn, Levallois, France

	Isophan
	EC packaging
	Cellonwerke, Charlottenburg, Germany

	Ivaleur
	CN
	Celluloid Corp., Newark, NJ

	Ivoit
	PF
	Kunstharzfabrik Dr. F Pollak, Vienna, Austria

	Ivorax
	PF
	Herold AG, Hamburg, Germany

	Ivoride
	CN
	Daniel Spill & Co., London, UK

	Ivory Cross
	CA
	AW Kanis, London, UK

	Ivrit
	PF
	Etabliss. Kuhlmann, Paris, France

	Ivrite
	PF
	Soc. anon. Ivra, Torino, Italy

	Ivryne
	CS
	Etabliss. Feuillant

	Ixolain
	PF dentures
	 


Trade Names J
	Trade Name
	Material
	Manufacturer

	Jarax
	PF laminate
	Jaroslaw’s Glimmer-Waren Fab. Berlin, Germany

	Joanite
	PF cast
	Joanite Co. Brooklyn, NY

	Juvelith
	PF cast
	Kunstharzfabrik, Dr. Pollak, Vienna, Austria


Trade Names K
	Trade Name
	Material
	Manufacturer

	Karbolite
	PF
	 

	Karolith
	CS
	American Plastics Corp. New York, NY

	Kasinoid
	CS
	AW Kanis, London, UK

	Kelacoma
	PF. UF
	Kelacome Ltd., Welwyn Garden City, UK

	Kellite
	PF
	Kellogg Switchboard & Supply Co., Chicago, Ill

	Keralon
	CS
	 

	Kerit
	CS
	Internat. Galalith Ges., Harburg, Germany

	Keronyx
	CS
	Aberdeen Combworks Co. Ltd, Aberdeen, UK

	Kinonglas
	CN/glass
	N Kinon, Aachen, Germany

	Kodaloid
	CN film
	Eastman Kodak Co., Rochester, NY

	Kodapak
	CA
	Eastman Kodak Co., Rochester, NY

	Kopan
	PF
	Kunstharzfabrik, Dr Pollak, Vienna, Austria

	Koraton
	PF
	Wedig & Reuss, Eilenburg, Germany

	Kyloid
	CS
	Kyloid Co., Muskegon, Mich.


Trade Names L
	Trade Name
	Material
	Manufacturer

	Lacanite
	PF
	American Record Corp., Scranton, Pa.

	Laccain
	PF
	Louis Blumer, Zwickau, Germany

	Lacrinoid
	CS
	Lacrinoid Products Ltd., London, UK

	Lactilith
	CS
	Charles C Fitzroy, London, UK

	Lactite
	CS
	 

	Lactitis
	CS metallic
	 

	Lactoid
	CS
	British Xylonite Co., UK

	Lactoite
	CS, CN
	France

	Lactolithe
	CS
	Glogau & Cie., Vitry, France

	Lactonite
	CS
	British Lactonie Co., London, UK

	Lactophane
	CS packaging
	Poyser Advert. Agency, London, UK

	Laetelite
	CS
	 

	Laminol
	PF laminate
	Ellison Insulations Ltd., Birmingham, UK

	Lennite
	PF dentures
	Ohio Chem. & Mfg. Co., Cleveland, Ohio

	Leukorit
	PF
	Dr. F Raschig Gmbh, Ludwigshafen, Germany

	Linga-Longa
	UF
	Beatl Sales Co. London, UK

	Lithene
	CA
	Plastic Moulding Co. Ltd., London, UK

	Lonarit
	CA
	Lonarit Ges., Berlin, Germany

	Lor-Wal-Lith
	PF
	Chemie. u. Technik, JMS, Gmbh, Hamburg, Germany

	Lucent Reel
	CN scrap
	Rex Campbell & Co., UK

	Lucienit
	PF
	Lucien Eilrtsen

	Lucite
	CN, PMMA
	Du Pont Viscoloid Co. Arlington, NJ

	Lugdomite
	CA
	Societe Lyonnaise de Celluloid, Lyon, France

	Lumarith
	CA
	Celluloid Corp. Newark, NJ

	Lupinite
	CS
	 

	Luxalin
	CN
	Du Pont Viscoloid Co. Arlington, NJ

	Luxalith
	CS
	Societe l’Oyonnaxienne, Oyonnax, France

	Luxan
	UF
	Luxite Inc. Boston, Mass.

	Luxite
	UF
	Luxite Inc. Boston, Mass.

	Luxolith
	CS
	Societe l’Oyonnaxienne, Oyonnax, France


  

Trade Names M
	Trade Name
	Material
	Manufacturer

	Macoid
	CN lacquer
	Crawford MacGregor & Canby, Dayton, Ohio

	Magranit
	PF laminate
	Australia

	Makalot
	PF
	Makalot Corp., Boston, Mass.

	Maleaze
	PF
	 

	Marblene
	CA sheet
	Waite & Son Ltd., London, UK

	Marblette
	PF
	Marblette Corp., Long Island, NY

	Marbloid
	CA sheet
	Speights Ltd., London, UK

	Marbolith
	PF
	Herold AG, Hamburg, Germany

	Margolit
	Cold moulded
	Ver. Isolaterenwerke AG

	Masa
	PF
	Masa Gmbh, Berlin, Germany

	Mastolite
	PF
	Symentis Pdts. Ltd., Eccles, UK

	Masuron
	CA
	John W Masury & Sons, Brooklyn, NY

	MEC
	CA
	Minerva Engineering Co., London, UK

	Megohmax
	PF
	John Moores & Co., Lancashire, UK

	Meghomior
	PF
	John Moores & Co., Lancashire, UK

	Meghomit
	PF
	John Moores & Co., Lancashire, UK

	Mergalthe
	CS
	de Charraud, Rueil, France

	Metakaline
	PF
	 

	Metduro
	PF
	Metduro Ltd., London, UK

	Micafolium
	PF
	 

	Micarta
	PF laminate
	Westinghouse Elect. & Mfg. Co., Pittsburg, Pa.

	Micolite
	PF
	Paul Edgard Basset, Paris, France

	M.L.
	UF
	Beatl Sales Co. London UK

	Moldarta
	PF UF
	Westing. Elect, & Mfg. Co., Pittsburg, Pa.

	Moldite
	CA
	American Cellulose & Chem. Mfg. Co., New York, NY

	Monit
	Viscose
	 

	Moskalit
	CS
	Moscow State Chem. Trust, Moscow, USSR

	Moldensite
	PF
	Damard Lacquer Co., Greet, UK

	Mouldrite
	PF
	Croydon Mouldite Ltd., Croydon, UK

	Trade Names N
Trade Name
Material
Manufacturer
Nacara

CN

Fiberloid Corp., Indian Orchard, Mass.

Nacrolaque

CA sheet

Jos. H Meyer Bros., Brooklyn, NY

Nalo

Viscose film

Kalle & Co. Weisbaden –Biebrich, Germany

Neolith

CS

Deutsche Kunsthorn Ges.

Neophan

CA packaging

Cellonwerke, Charlottenburg, Germany

Neoresit

PF

Aug. Nowack AG, Berlin, Germany

Nestorite

PF

James Ferguson & Sons Ltd., Merton Abbey, London, UK

Neutex

CA

Sicherheitsglas Neutex, Aachen Germany

Newtex

CA safey glass

England

Niloid

CN

H Bossi,

Nixonoid

CN

Nixon Nitration Works, Nixon, NJ

Nobeline

PF

Sicoloid Ltd., London, UK

Noveltic

CN

KF Mayer, London, UK

Novite

PF

ICI, London, UK

Novolak

PF

Bakelite Corp., New York, NY

Novolithe

CA

Soc. Bellignite, Bellignat, France

Nymphrap Extra

CA packaging

Sylvania Industrial Corp., Fredercksburg, Va.




Trade Names O
	Trade Name
	Material
	Manufacturer

	Omegite
	PF
	Brit. Dyestuffs Corp. Ltd., Manchester, UK

	Opal
	PF
	Kunstharzfabrik, Fr. Pollak, Vienna, Austria

	Orlak
	PF
	Chance Bros. & Co., West Smethwick, UK

	Ornalith
	PF
	Herold AG, Hamburg, Germany

	Orolithe
	CA
	Soc. D’Orolith, Rueil, France

	Orthospan
	CA
	Medical Supply Assoc. Ltd., London, Uk

	Oxygalalith
	CS
	France

	Oyocetil
	CA
	Soc. L’Oyonnaxienne, Oyonnax, France

	Oyogalithe
	CS
	Soc. L’Oyonnaxienne, Oyonnax, France

	Oyonnithe
	Cs
	Soc. Petit-Collin-Oyonnithe, Paris, France


Trade Names P
	Trade Name
	Material
	Manufacturer

	Panelyte
	PF laminate
	Panelite Co., Boston, Mass

	Pantolit
	PF cast
	Augsburger Kunstharz-Fabrik, Augsburg, Germany

	Parfait
	CN dentures
	Parisien Chem. Co., Toledo, Ohio

	Paxolin
	PF laminate
	Micanite & Insulators Co., London, Uk

	Pearlite
	CA sheet
	Speights Ltd., London, UK

	Pearloid
	CN sheet
	Jos. H Meyer Bros., Brooklyn, NY

	Peralit
	PF
	 

	Permaloid
	CN
	Celluloid Printers Ltd., London, UK

	Permanite
	CN
	Parker Pen Co., Jamesville, Wis.

	Pertinax
	PF laminate
	Meirowsky & Co., Porz am Rhein, Germany

	Phenoid
	PF laminate
	Mica Mfg. Co. Ltd., England

	Phenolic
	PF
	American  Record Corp., Scranton, Pa.

	Phenolite
	PF laminate
	National Vulcanized Fiber Co., Wilmigton, Del.

	Philite
	UF, PF
	NV Phillips Gloeilampenfab, Eindhoven, Holland

	Picaroid
	CN sheet
	Picaroid Process Ltd., London, UK

	Plaskon
	UF
	Toledo Synthetic Products Inc., Toledo, Ohio

	Plass
	UF
	Pollopas Ltd., Nottingham, UK

	Plastacele
	CA
	Du Pont Viscoloid Co., Arlington, NJ

	Plastilume
	CA
	WV Hutchinson, London, UK

	Plastin
	CA
	Soc. Des Matieres Plastiques, Paris, France

	Plastine
	CA
	Soc. Nobel Francaise, Paris, France

	Plastine
	CA
	Sicaloid Ltd., London, UK

	Plastopal
	UF
	Pollopas Ltd., London, UK

	Plastose
	PF
	Afcom Ltd., London, UK

	Pluviusim
	UF
	Kunstharzfabrik, Dr Pollak, Vienna, Austria

	Plyafix
	CS
	Jos. Nathan & Co. Ltd., London, UK

	Plynalith
	CS, CA
	Isaac Frenkel, Paris, France

	Pollopas
	UF
	Kunstharzfabrik, Dr Pollak, Vienna, Austria

	Pollopas
	UF
	Pollopas Ltd., London, UK

	Pollopas
	UF
	Venditor Gmbh, Berlin, Germany

	Pollopas-Platten
	UF laminate
	Venditor Gmbh, Berlin, Germany

	Porcellanite
	CS
	Soc. De Charraud, Rueil, France

	Press Mass
	CA
	Amer. Brit. Chem. Supplies Inc, New York, NY

	Pressmikanit
	PF
	 

	Presszell
	PF
	 

	Primalithe
	CS
	Cie. de Procedes Plinatus, Paris, France

	Priscal
	UF
	Soc. anon. des Matieres Plasiques, Paris, France

	Progilite
	PF
	Soc. resins & Vernis Artificiels, Paris, France

	Protectoid
	CA packaging
	Celluloid Corp., Newark, NJ

	Proteolite
	CS
	Ind. Ital. della Proteolite, Milan, Italy

	Prystal
	UF
	Soc. ind. des Matieres Plast., Paris France

	Prystal
	UF
	Sicaloid Ltd., London, UK

	Pyradiolin
	CN sheet
	Du Pont Viscoloid Co., Arlington, NJ

	Pryaheel
	CN heel cover
	Du Pont Viscoloid Co., Arlington, NJ

	Pyralin
	CN
	Du Pont Viscoloid Co., Arlington, NJ

	Pyralin
	CN
	Canadian Industries Ltd., Montreal, Canada


Trade Names R
	Trade Name
	Material
	Manufacturer

	Radite
	CN
	Sheaffer Pen Co., Fort Madison, Iowa

	Redmanol
	PF
	Bakelite Corp., New York, NY

	Reliance
	CN, CA
	Reliance Nameplates Ltd., Twickenham, UK

	Repetit
	PF
	 

	Resan
	PF
	Bakelite Corp., New York, NY

	Resanit
	PF
	Kunstharzfabrik Resan, Mosbierbaum, Germany

	Resinit
	PF
	Knoll & Co., Ludwigshafen, Germany

	Resinol
	PF
	Dr. F Raschig Gmbh, Ludwigshafen, Germany

	Resinox
	PF
	Resinox Corp., New York, NY

	Resin Superba
	PF
	 

	Resin Superbo
	PF
	 

	Resistan
	PF
	Kontakt-Rowmmler AG, Frankfurt, Germany

	Resopal
	UF
	Rommler AG, Spremberg, Germany

	Resovin
	VInyl  denture
	SS White Dental Mfg. Co.

	Rexalith
	CS
	Soc. la Rexalith, Paris, France

	Rezelite
	PF
	Cussons Sons & Co., Manchester, UK

	Rhodialine
	CA packaging
	Soc. des Usines Chim. Rhone-Poulenc, Paris, France

	Rhodialine
	CA packaging
	May & Baker Ltd., London, UK

	Rhodoid
	CA
	Soc. des Usines Chim. Rhone-Poulenc, Paris, France

	Rhodoid
	CA
	May & Baker Ltd., London, UK

	Rhodophane
	CA packaging
	 

	Richelain
	UF
	Richardson Co., Melrose Park, Ill.

	RJR
	CS moulded
	Afcom Ltd., London, UK

	Roanoid
	UF
	Roanoid Ltd., Glasgow, Scotland

	Rockite
	PF
	Rockhard Resins Ltd., London, UK

	Rockshell
	PF
	Rockhard Resins Ltd., London, UK

	Ronilac
	UF
	Societe La Ronite,

Seine,

France

	Ronisol
	PF
	

	Ronite
	CA
	

	Runerit
	PF laminate
	Electro-Isolier-Industrie, Wahn, Germany


Trade Names S
	Trade Name
	Material
	Manufacturer

	Samson-Celluloid
	CN film
	Celluloid Corp., Newark, NJ

	Satolite
	CS
	Sankyo Kabushiki Kaisha, Tokyo, Japan

	Schellan
	UF
	Kunstharzfabrik Dr Pollak, Vienna, Austria

	Schellit
	PF
	Kunstharzfabrik Dr Pollak, Vienna, Austria

	Securite
	CA
	Cie. Petit-Collin-Oyonnithe, Paris, France

	Seracelle
	Viscose film
	Courthaulds Ltd., London, UK

	Setabonite
	Resin/rubber
	Mfr.d’Isolants et Objets Moules, France

	Setacegeite
	PF
	Mfr.d’Isolants et Objets Moules, France

	Sicalite
	CS
	Soc. Nobel Francaise, Paris, France
Sicaloid Ltd., London, UK

	Sicoid
	CA
	Soc. Nobel Francaise, Paris, France
Sicaloid Ltd., London, UK

	Sidac
	Viscose film
	Sylvania Indust. Corp., Fredericksburg, Va.

	Sidac
	Viscose film
	Soc. Ind. de la Cellulose, Ghent, Belgium

	Sigaleos
	PF
	 

	Similex
	PF
	Labs. Indust. d’Asnieres, Paris, France

	Similit
	PF
	Labs. Indust. d’Asnieres, Paris, France

	Solith
	PF
	Rejal a Spol., Prague, Csechoslovakia

	Souvelo
	UF
	Souvenir Mfg. Co., Birmingham, UK

	Spauldite
	PF laminate
	Spalding Fiber Co., N. Rochester, NH

	Splintex
	CA
	Splinterless Glass Co. Ltd., Teddington, UK

	Starkware
	UF
	USA

	Sterilin
	CA surgical
	Germany

	Streetly
	UF
	Streetly Mfg. Co. Ltd., London, UK

	Superisolite
	PF
	 

	Sylphrap
	CA
	Sylvania Indus. Corp., Fredericksburg, Va.

	Sylvania
	Viscose film
	Sylvania Indus. Corp., Fredericksburg, Va.

	Syntholite
	PF?
	Soc. anon. la Syntholite, Paris, France

	Syrolit
	CS
	Syrolit Ltd., Stroud, UK


Trade Names T
	Trade Name
	Material
	Manufacturer

	Taumalit
	PF
	Isopresswerk, Berlin, Germany

	Telconax
	Bitumenous
	Teleg. Constr. & Maint. Co., London, UK

	Telconite
	?
	Teleg. Constr. & Maint. Co., London, UK

	Telenduron
	?
	Thomas de la Rue & Co., London, UK

	Tenalan
	PF
	 

	Tenazit
	PF
	Allgem. Elect. Ges., Berlin, Germany

	Tenex
	CA
	Tennessee Eastman Corp., Kingsport, Ten.

	Textal
	Viscose/Aluminium
	Auminium Walzwerke AG, Singen, Germany

	Textolite
	PF
	Genera Electric Co. Schenectady, NY

	Text-Tiles
	UF tiles
	Kelacome Ltd., Welwyn Garden City, UK

	Thiolite
	PF
	Soc. Levy, Samuel, et Levy, Joinville, France

	Tortaloid
	CA
	Fiberloid Corp., Indian Orchard, Mass.

	Transparenta
	CA film
	Transparenta Gmbh, Berlin, Germany

	Transparit
	Viscose packaging
	Wolff & Co., Walsrode, Germany

	Transphan
	Cuprammonium film
	Bemberg, AG, Wupperthal, Germany

	Trefoil
	PF
	Bakelite Ltd., London, UK

	Trelit
	CN
	Norway

	Triacel
	CA packaging
	 

	Triolin
	CN floor covering
	Rheinisch-Westfalische Sprengstoff AG
Troisdorf
Germany

	Trolit
	CN, CA
	

	Trolit-Spezial
	PF
	

	Trolitan
	PF
	

	Trolitan H
	UF
	

	Trolitan S
	PF
	

	Trolitax
	PF laminate
	

	Trolitul
	Polystyrene
	

	Trolon
	PF
	

	Trolon-Platten
	PF laminate
	

	Tufnol
	PF laminate
	Ellison Insulations Ltd., Birmingham, UK

	Turax
	PF
	 

	Turbax
	PF laminate
	Jaroslow’s Glimmer-Waren Fabrik, Berlin, Germany

	Turbonit
	PF
	Jaroslow’s Glimmer-Waren Fabrik, Berlin, Germany


Trade Names U
	Trade Name
	Material
	Manufacturer

	Ultraphan
	CA packaging
	Lonza, Weil am Rhein, Germany

	Ultrasit
	PF
	Chem. Fabrik.Ambrasit, Vienna, Austria

	Unyte
	UF
	Unyte Corp., New York, NY

	Uralite
	UF
	Soc. Resines et Vernis Artificiels, Paris, France

	Urocristal
	UF
	Soc. Resines et Vernis Artificiels, Paris, France

	Utilit
	PF
	Augsburger Kunstharzfabrik, Augsburg, Germany


Trade Names V
	Trade Name
	Material
	Manufacturer

	Veryx
	UF
	Edgard Israel, France

	Vigorit
	PF
	Dr F Raschig, Gmbh, Ludwigshafen, Germany

	Vinylite
	Vinyl resin
	Carbide & Carbon Chem. Corp., New York, NY

	Viralite
	CA coated netting
	Darlington Fencing Co. Ltd., London, UK

	Viscacelle
	Viscose packaging
	Courtaulds Ltd., London, UK

	Visco
	Viscose packaging
	Chem. Werke Visco, Aussig, Czechoslovakia

	Viscocelle
	Viscose packaging
	Courtalds Ltd., London, UK

	Viscoloid
	CN
	Du Pont Viscoloid Co., Leominster, Mass.

	Visking
	Viscose sheeting
	Visking Corp., Chicago, Ill.

	Vitalite
	CA
	New York Wire Cloth Co., New York, NY

	Vitreo-Colloid
	CA packaging
	JM Newton Vitrio-Colloid Ltd., London, UK

	Vitrex
	CA coated netting
	 

	Vitrocelle
	Viscose packaging
	Dalle Freres et Lecomte, Bousbecque, France

	Vortex-Burt
	PF
	Vortex Cup Co., Chicago, Ill.

	Vydon
	Vinyl dentures
	LS Smith & Son, Pittsburgh, Pa.


Trade Names W
	Trade Name
	Material
	Manufacturer

	Wahnerit
	PF laminate
	Elect. Isol. Indust., Wahn, Germany

	Walo-Kapseln
	Viscose stoppers
	Wolff & Co., Walsrode, germany

	Wandrite
	PF
	H Wandrowsky, Berlin, Germany

	Wenjazit
	PF
	Kunst-Rohstoff AG, Hamburg, Germany


Trade Names X
	Trade Name
	Material
	Manufacturer

	Xetal
	CA/glass
	England

	Xilite
	PF cast
	 

	Xylonite
	CN
	British Xylonite Co. Ltd., London, UK


Trade Names Z
	Trade Name
	Material
	Manufacturer

	Zellugol
	CA
	 

	Zoolite
	CS
	Soc. Polenghi Lombardo, Codogno, Italy
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