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. PROPERTIES OF THERMOSETTING RESINS

SOME FILLER BURNING EFFECT OF CLARITY REMARKS ABOUT USES
THERMO- TYPE RATE SUNLIGHT PROPERTIES
SETTING
PLASTICS
Alkyd and No filler Slow Slight—after Transparent to Good surface hardness, Light switches, tuning devices,
Polyester (from over twenty translucent colors well in a wide range, coalings, structural coverings
molding powders years turns _ean be formed without heat when reinforced with fiberglass
to liquids) brownish and pressure such as boat hulls, and car
bodies, furniture shells, castings
Glass reinforced Slow to self- Slight Translucent to (embedments), decorative panels,
{woven cloth) extinguishing opaque sculptures, buttons
Granular putty Stow to none Virtually none Opaque
(mineral filled) . ’
Asbestos filled Self- Virtually none Opagque
extinguishing
Diallyiphthalate Glass filled Self- None Opaque Exceptional dimensional sta-  Handles, knobs
Molding | extinguishing bility, surfaces are hard and
Compounds {DAP) t0 none ’ tough, low moisture absorp-
tion, easy to mold at low
pressure
Mireral filled Self- None Opaque
extinguishing -
Synthetic- Burns None Opaque
fiber filled
Epoxy Molding Glass filled Seif- Slight Opaque Exceptional adhesive qual- Same as for polyester with addi-
Compounds extinguishing ities, low shrinkage, high tional use as bonding agent.
strength when reinforced, Used for encapsulating rather
Mineral filled Self- Slight Opaque transparent but light straw- than embedment where light
extinguishing : cotored straw color would not be ¢ritical
Epoxy Cast Resins No filler Stow None Transparent to
opaque ;
Silica filler Seif- None Opaque _

extinguishing




| 14

Melamine (from No filler Self- Colors fade Translucent to Low water absorption, taste-  Tableware, buttons, distributor
moilding powders, extinguishing opalescent less, odorless, resists scratch-  heads, laminated surfaces such
foarns, and liquids, ing and marring as table tops, indusirial baking
amino-type resins) Asbestos filled Self- Slight Opaque enamel for hard-finish coatings
extinguishing on stoves and refrigerators
Phenolics No filler Slow Darkens Transparent Has strength, hardness, and Handles, knobs, switches, appli-
Compounds for rigidity, low cost, colors ance parts
molding, casting, Wood-flour Slow Darkens QOpaque limited to black or brown
and laminating filled
Polyimide Laminating, Seif- Nil Opaque Resistant to ionization and Aerospace parts, bearings, seals,
adhesive, fila- extinguishing : radiation and most organic piston rings, cable wrap, insu-
ment winding, substances, better tensile Eno_.m for ::.E_. cameras, cry-
press cured, en- strength than aylon ogenic applications
capsulating
Silicone Molding Asbestos filled None to slow Slight Opaque Resistant to heat, low mois-  Insulation for motors, switch
Compounds for ture absorption, non-stick plates, laminations, molds for
laminating, foam- Glass-fiber None to slow Slight Opaque surface, can be cured with- casting, and fiberglass layup
ing, casting, mold- filled out heat or pressure,
ing, coating physiologically inert
) Mineral filled Self- Slight Opague
extinguishing
Urethane Elastomer  No filler Slow Browns but does  Opaque to Weather resistance even Cushions, mattresses, pillows,
solids and foams not decompose transparent though changes color, tear gaskets, molds for casting
resistance
. __
, P
- -~ !

[
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PROPERTIES OF THERMOPLASTICS

SOME BURNING EFFECTOF - REMARKS ABOUT
THERMO- TYPE RATE SUNLIGHT CLARITY PROPERTIES USES
PLASTICS
ABS (Acrylonitrile Molding, Slow Chalks slightly Translucent to Hard, rigid, exceptional Pipes and pipe fittings, football
Butadiene extruding, opaque strength and toughness, di- heimets, telephones, trays, and
Styrene) calendaring, mensionally stable tote boxes, furniture—tables,
vacuum forming storage seating, shoe heels, re-
frigerator liners, automotive
parts
Cellulosics Molding Slow Slight Transpareat to Ease of fabrication, accepts Eyeglass frames, dice, drawing
Cellnlose compound opaque color well. mstruments, toothbrushes, pack-
Propionate - Cellulose acetate butyrate is  aging, light shades, lighting
suitable for outdoor use. globes, tool handles radio cabi-
Cellulose Acetate Sheet Slow Very slight Transparent to Cellulose propicnate has nets, per barrels, telephones,
opaque high impact and tensile auto interior parts
strength; therefore is
Butyrate Molding Slow Slight Transparent to dimensionally stable
opaque
Polypropyleae Moiding and Slow Must be Transparsnt to Higher density than poly- Pipes, heat-sterilizable bottles,
extruding protected opaque ethylene and more rigid, wire coating, blownware, pack-
‘ good chemical resistance, aging, textiles, rope, electrical
very lightweight, good heat components, housewares
resistance and good mechan-
ical properties
Polystyrene (gran- General purpose Slow Yellows Transparent to Transparency, colors well, Lamp globes and shades, house-
ules, liguids, to high impact opaque dimensionally stable. With wares, storage boxes, decorative
powder, sheets, molding & coat- - the addition of rubber, paneis, coatings, adhesives
foams, adhesives, ing extruding greater impact resistance
coatings) possible
" Vinyls and Molding, casting Slow to self- Slight Transparent to Strong, abrasive resistance, Louvers, corrugated sheet, pipe,
Copolymers extruding extinguishing opaque low moisture absorption, phonograph records, gaskets, tex-
: good chemical resistance tiles—upholstery, curtains, pro-
tective clothing, garden hose,
wire jacketing, shoes, boots, floor
tile, automobile roof covering
Polyallomer Vacuum form- Slow . Not advisable Translucent to High impact strength, good Pipe fittings, self-hinged contain-
. (propylene- ing, injection for outdoor use opaque melt strength, superior re- ers, bookbinders, toys, shoe lasts
ethylene) molding, sistance to fatigue from flex-
. extrusion i ing, surface hardness----—- T e Mt




Parylene Vacuym coating Self- —_— _— Dimensional stabiiity out- Insulating and protective coat-
(polyparaxylene) extinguishing standing, thermal efficiency  ings, encapsulating of reactive
increases in abzence of air, materials
chemical resistance excelient

Polyphenylene Injection Self- Very slight Opaque Wide temperature range Battery cases, coil forms, med-

Oxide (PPO} EGEEW. extinguishing (—275° F.to +375° F), ical and surgical instruments,
extrusion constant mechanical proper- plumbing equipment, housechold

ties over a wide range, un- appliances
usual resistance to acids,
bases, and steam, will bend
, but not break, excellent
dimensional stability
Celulose Acetate Sheet and film Slow to self- Very slight Transparent to
extinguishing opagque
Moiding Slow to self- Slight Transparent to
extinguishing opaque
Fluorocarbons Molding None None Transparent to Tnertness to most chemicals High voltage insulation, gaskets,
opague and resistance to high tem- coatings, nonlubricated bearings,
peratures. Strong, hard, have  heating cable, transistor bases
good impact strength

Nyloa Molding and Self- Slight color Translucent to Resistance to temperature ex:  Tumblers, combs, gears, bear-
extruding extinguishing change opaque tremes, toughness, chemical ings, bristles, battery cases,

: resistance, mechanical dura-  washers, textiles—upholstery,
bility. Not good for outdoor  clothing, stockings, draperies
use

Polysuifone Injection mold- Self- Slight Light amber to Stable over 300° F. with Hand power tool housings,

, ing, extruding, extingnishing opaque 30% loading of glass, chem-  switches, computer parts, under-
biow molding, ically resistant to mineral hood auto applications, pipe and
thermoforming, : acids, salts, alkalies, deter- sheet, strdctural bonding, and
adhesives i gents, oils, and alcohol laminating formulations

Polycarbonate Molding Self- Siight color Transpareat to Exceptional impact strength,  Aircraft parts, appliances, busi-

extinguishing change and opaque rigidity, and stability. If ness machine parts, sight glasses,

- - . embrittiement - ultraviolet stabilized, has high temperature lenses, outdoor

i

i

good weatherability. Geod
light transmission. Ex-
pensive

lighting globes
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SOME BURNING EFFECT OF REMARKS ABOUT
THERMO- TYPE RATE SUNLIGHT CLARITY PROPERTIES USES
PLASTICS
Polyethylene Molding & ex- Slow Must be pro- Transparent to Resistance 1o breakage. Can  Housewares, pipe, bags for food
truding vacuum tected, not ad- opaque withstand low temperatures products, cable coating, bottles,
forming (varying visable for light diffusers, blown globes for
density) pellet, outdoor uss lighting when reinforced with
powder, sheet, fiberglass as rigid seating
film, rods, foam
Acrylic (Polymethyl  Casting Slow None Transparent to Excellent light transmission,  Display signs, lenses, dials, win-
Methacrylate) opaque good weatherability, rigid, dow glazing, furniture——tables,
hard, colors well. Heat dis- shelves, seating, decorated pan-
Molding Slow None Transparent to tortion low—220° F. els, sculptures, parts in jeweiry,
apaque - decorative boxes, display cases,
medical displays
Styrene-Methyl Molding Slow Very slight Transparent to Excellent tight transmission,  Lighting lenses, automobile
Methacrylate to ail cpaque resistance to weathering, parts, signs, appliance parts, dis-
plays, furniture elements

toughness, colors weil, good
heat resistance
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" VECTOR EQUILIBRIUM "

ITIS NOT STRUCTURE NOR A {??IME VOLUME
BECAUSE 1T HAS A NUCLEUS ., IT ISTHE rvr-

ME MIQLEATED SYSTEM "
R. BUCKMINSTER FULLER . SYNERGETICS . USA
1975



