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PREFACE

New structural materials create challenging assembly problems

Today’ sdesigner hasan exciting variety of advanced compositesand materialsavailable
for product design. High-performance plasticsand corros on-resistant metalsoffer
choicesthat were unheard of only afew yearsago.

New plastic aloysand metd finishing advancesbring with them anew generation of
adhesive bonding challenges. With experience and demonstrated ability to solvedifficult
bonding problems, ITWPlexushasthe answer!

Plexusw Adhesives. A cost-effective solution to bonding advanced
plastics and dissimilar materials

PlexusAdhesivesisaproduct lineof ITW Plexus, anlllinois Tool Works Company.
ITWspeciaizesin engineered productsand systemsfor improved production and

quality.

Plexus Adhesivesoffer proven solutionsto the structural bonding of today’ smost
advanced and exotic materials. They are designed to bond high-performanceplastics
and combinationsof dissmilar materials. Smpleto mix and rapid curing, they providea
cost effective assembly method for today’ sautomated manufacturing operations.

To place an order or for more information call 1-800-323-5158
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General Terms

Adhesion Adhesionisthe process by which two surfaces are held together by
interfacia forces (surfaceattraction) or mechanical interlocking.

Adhesive Anadhesiveisasubstancewhichiscapableof holding materias
together in auseful fashion by meansof surfaceattraction. Surface
attraction resultsfrom placing athinlayer of adhesive betweentwo
objects.

Whilemany substancesar e capable of holding materialstogether, not
all areuseful. M olasses, for example, can be used to hold two pieces
of wood together, but thejoint can hardly be considered useful.

Bond Line Thebond lineisthe space or gap between two substrateswhich contains
theadhesive.
Substrate A substrateisamateria whichisheld by an adhesive. Substrateisa

generictermfor the objectswhich are being bonded.

Surface Thesurface of an object isthat face of the object whichis coated withan
adhesive. Surfacesare usually not what they seem. A stedl surface, for
example, haslayersof metal atomsbeneath additional substanceswhich
includemetal oxides, an oxygen-hydrogen (OH) layer and water. An
adhesiveisactually appliedtothiswater layer.

Bond Line

To place an order or for more information call 1-800-323-5158
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Heat-Cured Adhesives

Holding Adhesives

Hot Melt Adhesives

Instant Adhesives

L ocking Adhesives

Pressure Sensitive

Adhesives

Retaining Adhesives

Sealing Adhesives

Structural Adhesives

Ultraviolet Adhesives

Typesof Adhesives

Any adhesiveswhich must be heated to promote curing.

Holding adhesives are used to hold surfacestogether, but not
permanently. They do not havetowithstand agreat deal of force.
Adhesivetapeisan exampleof aholding adhesive.

Hot melt adhesives are applied in the molten state and then harden.
Theadhesive substanceismelted, applied to the surface, and then the
partsarejoined. Oncethe adhesive coolsand solidifies, thejoint iscomplete.

Any adhesiveswhich curewithin secondsto minutes.

Locking adhesives or sealants are used to prevent theloosening of
threaded parts. L ocking adhesives are placed on thethreads of a bolt
to prevent it from becoming loosefrom vibration.

Pressure sensitive adhesivesform bonds easily when pressureis applied.
Pressure sensitive adhesives are used on self-sealing envel opesand
double-sided tape. Thejointismadewith very little pressure.

Retaining adhesives are used to prevent thetwisting or sliding of non-
threaded parts. Retaining adhesivesarevery similar tolocking adhesives
except that they are used on nonthreaded parts.

Sealing adhesivesare used to prevent the passage of air, water, oil, etc.
between two surfaces. The caulking used around windowsisan
exampleof asedingadhesive.

Sructural adhesivesare capable of withstanding asignificant load.
Theterm*“ggnificant load” hasnever been defined, but theimplication
isthat the adhesive must be able to withstand agreat deal of stress-
enough stress, infact, that, in the absence of unnaturally high forces,
the substrates could be considered to be permanently joined.
Examples of structural adhesives are those used to bond airplane
assemblies and automobile plastic bumpers.

Any adhesiveswhich cure when exposed to ultraviol et light.

To place an order or for more information call 1-800-323-5158
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Adhesive Composition

Thefollowing termsrelateto the composition of an adhesive.

Activators

Catalysts
Accelerators

Curing Agents

Miscellaneous
Components

Plasticizers

Polymers

Solvents

Tackifiers

Activatorsare chemica swhich can be applied directly to asurfaceor
substrate or mixed with an adhesiveto speed up the solidification of the
adhesive,

Activatorsare similar to both the curing agentsand catalysts.

Catalysts, dso called accderators, are chemica swhich, when added
insmall amounts, cause adhesivesto solidify.

A curing agentisachemica which reactswith an adhesive polymer to
causeit tosolidify. Approximately equal amountsof adhesiveresin
and curing agent are mixed together to form a solid adhesive.

Someadditiona componentsthat may befound inan adhesiveinclude
pigments, flame retardants, antifoam agents, and tougheners.

A plasticizer isachemical added to an adhesiveto prevent it from
becoming brittle. Many adhesive polymersarevery strong, yet brittle
enough to crack under impact. Plasticizersare added to softenthe
adhesiveto keep it from becoming too brittle.

Polymersarelarge chemicascomposed of repetitiveunits. Polymers
make up thelargest portion of an adhesive.

Solventsareliquidsused to dissolve or suspend adhesives. Solvents
areadded to an adhesiveformulation to makethemfluid, allowing the
adhesiveto be spread or sprayed on asurfacemore easily. After the
adhesive has been applied, the solvent evaporates during cure. Solvents
arealso used asthinnersfor sometypesof adhesives.

A tackifier isachemical whichisadded to an adhesiveto makeit
“dtickier”. Thetackifier holdsthe substratestogether whilecuringis
taking place. Not all adhesivescontain tackifiers.

To place an order or for more information call 1-800-323-5158
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Adhesive Characteristics

Thefollowing termsded with the gpplication and usablelife of adhesives.

Cure

Green Strength

Green Time
(Open Time)

Kickover

Pot Life

Rheology

Shelf Life

Viscosity

Wetting

When an adhesivecures, it isconverted fromaliquid to asolid state.
The curing processmay be accomplished by cooling, lossof solvents,
or interna chemica reaction. Curing generdly impliessometypeof
physical or chemical changeintheadhesive, whilehardening or
meltingisreversible.

Thegreen strength isameasure of the ability of the adhesiveto support
aload during thegreentime.

Greentimeisthetime between application and solidification of the
adhesive. Duringthegreentime, itisstill possibleto position parts.
Fixturing time (theamount of time before bonded parts can be handl ed)
isoften somewhat longer than greentime.

Kickover isthe sudden increasein viscosity which accompaniesthe
curing of anadhesive. Oncean adhesive“kicksover”, itisamostin

its solid state and can no longer be easily spread.

The pot life of an adhesiveisthelength of timeit remains usablefor
mixing . Pot lifeisusua ly animportant factor only with adhesiveswhich

are mixed together and begin curing almost immediately.

Rheology isthe ability of amateria to flow and deform. Adhesiveswith
good rheology flow easily and break cleanly at the end of abead.

Shef lifeisthe usable storagetime of amateria. Most adhesiveshavea
shelf lifeof 6to 12 months. Theshelf lifeof an adhesivemay beincreased
by refrigeration, andisusually shortened by exposureto heat.

MViscosity istheresistanceto flow or degree of thickening of afluid. Some
adhesivesflow very easily, whereas other typesof adhesivesare so thick
they hardly flow at al. Water and thick puttiesrepresent the extremes of
viscosity.

W\&tting isintimate contact of aliquid and asurface. Good wetting isonly
possibleif thereisgood attraction between the surface and theliquid.
Proper wetting of amating surfaceisessentia for good bonding.

To place an order or for more information call 1-800-323-5158
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Structural Adhesives

Structural or Performance Adhesives areload-bearing adhesives. That is, they add strength to the
products being bonded. Structura adhesivesare used to build products asvaried as officefurniture, boats,
and automobiles. There are gpproximately ten adhesivefamiliescommonly referred to asstructural adhe-
sives: Acrylic, Anaerobic, Cyanoacrylate, Epoxy, Hot Melt, Methacrylate, Phenolic, Polyurethane, Solvent
Cement, and Tapes. The seven most commonly used are:

*Acrylic

* Anaerobic

» Cyanoacrylate
* Epoxy

* Hot Melt

* Methacrylate
* Polyurethane

Acrylic Adhesives have formulationsthat tolerate dirtier and less prepared surfaces generally associated
with metals. They challenge epoxiesin shear strength, and offer flexible bondswith good peel and impact
resistance. Acrylicsaretwo-part adhesives, theresinisapplied to one surface and an accel erator or primer to
theother. Thetwo partscan be pre-gpplied and later mated. Oncemated, handling strengthistypicaly achieved
inafew minutes. Curing can be completed at room temperature. Newer formulations of acrylicsare now
availableinmix-informulations

Anaerobic Adhesivesare one of themost easily applied structural adhesives. Because the curing mecha-
nismistriggered by deprivation of oxygen (hencethenname* anaerobic”, or “without air”), anaerobic adhesives
will not cure prematurely. Theseadhesivesarebased on acrylic polyester resinsand are produced inviscosities
ranging fromthin liquidsto viscousthixotropic pastes. Although they have high cohesive strength, they have
low adhesive strength and are not suited to permeable materials. Anaerobicsdo not fill gapswell and may
requireprimers. They aregenerally used asthread fasteners(i.e. Henkel Omnifit).

Cyanoacrylate Adhesives (Crazy Glue' or Super Glue') areaso easily applied and offer extremely fast
curerates. Cyanoacrylatesarerelatively low viscosity fluids based on acrylic monomersand, when placed
between closely fitting surfaces, somewill cureto astrong joint in two to three seconds. Cyanoacrylates
ability to bond plasticsand rubbersto themselves or to other substrates aretheir biggest advantage. Onthe
other hand, cyanoacrylate adhesives exhibit poor impact resistance, are vulnerableto moisture and solvents,
and are suitableonly for bonding small areas. Inaddition, they do not fill gapswell, require precise mating of
bonded surfaces, and arerelatively expensive. They aso have poor solvent and water resistance.

To place an order or for more information call 1-800-323-5158
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Epoxy Adhesives have been availablelonger than any other engineering adhesive and are the most
widdy used structura adhesive. Epoxy adhesivesare thermosetting resnswhich solidify by polymeriza-
tion and, once set, will soften but not melt on heating. Two-part resin/hardener systemswill solidify on
mixing (sometimesaccel erated by hegat), while one-part materia srequire heat to initiate thereaction of a
latent catalyst. Epoxiesoffer very high shear strengths, and can be modified to meet awidevariety of
bonding needs. Generaly, epoxy bondsarerigid; they fill gapswell withlittle shrinkage.

Hot Melt Adhesiveshave moved out of their traditional applicationsinto areas of low-stress product
assemblies. They formflexibleand rigid bonds, achieve 80% of their bond strength within seconds, bond
permeabl e and impermeable materials, and usualy require no el aborate surface preparation. Hot melts
areinsengtiveto moisture and many solvents, but they soften at high temperatures.

Methacrylate Adhesives provide aunique balance of high tensile, shear, and pedl strengthswith the
maximum resi stanceto shock, stress, and impact acrossawidetemperature range. Methacrylatescan
generaly beused without surface preparation when joining plasticsor metas. They aretwo-component
reactive material s based on methyl methacrylate monomer that, when mixed together, have acontrolled
cure speed based on the appropriate appli cation process. Methacrylatesaretol erant to of f-ratio mixing
and remain strong and durable under severe environmental conditions. They resist water and solventsto
form animpenetrablebond.

Polyurethane Adhesivesare named after the polymer type formed on compl etion of thereaction. The
adhesivesare usually two-component, one sideisawaysisocyanate based, the other formul ated from
oneof severa coreactantsoften aminesor glycols. They areknown for toughnessand flexibility evenat
low temperatures. They havefairly good shear strength and excellent water and humidity resistance.

To place an order or for more information call 1-800-323-5158



Type
Solvent Cements

Hot Melts

Silicones

AdhesivesComparison Chart

Advantages
Low priceper gallon
Excdllent wetting and penetration

Many typesavailablefor substrates

Easily appliedtolarge surfaces
Easly sprayed

M oderate clamp pressure needed
Longshdflife

No specia equipment required

Moderately priced

Good gap-filling capabilities
Rigidtoflexiblebondsavailable
Versdtileformulations

Fast setting

Moderately priced

Good gap-filling capabilities
Good for bonding glassto most
other substrates

Excellent sealant for low stress
goplications

Hexible

Good water resistance
Rangeof viscosties

Good sdlection of colors

Excellent temperature resistance -

Limitations

Usualy low strength

Poor gap cure

Poor creep resistance
Shrinkage upto 70%

Sow drying time (evaporation)
Many must be applied to both
surfaces

Poor temperature, moisture, and
solvent resstance

Attack many plastics
Hammable

Difficult to automate
Environmentaly unfriendly
Expensiveonadried solidsbasis

Usualy low strength

Poor wetting

Poor creep resistance
Usudly low solvent res stance
Low heat resistance - degrade
ashest rises

Stringy

Parts must be mated before
adhesivecools

Short partlife

Messy, can burnworkers
Requiresspecid dispensing
equipment

Difficult to automate

Low strength

Limited solvent resstance
Tooflexiblefor structural loads
Sow curing

Most need moistureto cure
Corrosive

One component, short shelf life
Giveoff odorswhen curing
Hardto clean

Expensiveto automate
400 - 500F

To place an order or for more information call 1-800-323-5158
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Type
Urethanes

Epoxies

Advantages

Moderately priced

Excdllent toughnessand flexihility
Goodflexibility at low temperatures
Excellent adhesivesfor awide
rangeof materias

One- or two-component, room- or
hest-cureavailable
Varyingcuretimes

Usualy low priced

Good gap-filling capabilities
High strength; canbefilled with
metals

Widerangeof formulations
Versdtile

Good temperature and sol vent
resstance

Anaer obicsModerately priced

High strength on some substrates
Hexiblefor form-tough bonds
Rapid cure at room temperature
Good solvent and temperature
resstance

Versdile

Rangeof viscosties

Nontoxic

Nomixing required
Dispenseseasily from package

AdhesivesComparison Chart (continued)

Limitations

Poor temperature resistance
Senstiveto moisturebothin
cured and uncured state
May undergo reversal with
heat and moisture

Two component mixing or
singlecomponent toxicity
Short potlife
Requirespecid equipment
tomix and dispense

Adhesvesthin

during curingcycles

Two component mixing and
measuring required

Exact proportionsneeded for
optimd strength
Singlecomponent usually requires
refrigeration and heat cure
Sowfixturing

Short pot life createswaste
Specid equipment needed to
weigh, mix, and dispense

Not recommended for many

plastic or rubber substrates

Won't curewhereair contacts
adhesive- wetfillets
Primersrequired for many materials
300 - 400F temperature limitations
Generdly brittle. Limited gap cure.

To place an order or for more information call 1-800-323-5158



Type
Cyanoacrylates

M ethacrylates

Advantages

Rapid cure at room temperature
Singlecomponent adhesive
Excellent adhesionto rubber
Good adhesion to metal
Hightenslesrength

Nomixing required

Indefinitepot life

Digpenseeasly from package

Moderately priced

Good gap cure

Excdllent impact resstanceand
flexibility

Excellent peel and shear strengths
Substrate versatility
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Adhesives Comparison Chart conciuded

Limitations

Higher priced

Limited gap cure

Low solvent resistance

Low temperatureresistance
Bondskin

Poor impact and peel resistance

Some odor problems
Hammeble

To place an order or for more information call 1-800-323-5158
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WHY BOND PLASTICSWITH

PLEXUS.ADHESIVES?

Plexus Adhesives offer significant advantagesover other assembly methods.

Plexus Adhesives
VS.

Mechanical Fasteners

Plexus Adhesives
Vs
Ultrasonic Welding

M echanical fastenersare quick and easy to use, but havea
number of significant drawbacks.

(@) They create stressesinthe plasticwhichlead to
distortion or cracking. Plexus Adhesivesdo not.

2 Mechanical fastenersare additional componentswhich
must be purchased and inventoried. PlexusAdhesives

let you avoid additiona components.

3 Mechanica fastenersrequirealtering thedesign of the
product to include bosses and hol es. Bosses can cause

sink marks on molded plastic parts; holescan create

weak spotsand stressrises. Plexus Adhesivesrequire

no specia features.

4 Mechanicd fastenersofteninterferewith the
appearance of the product. Plexus Adhesivesare
invisbleinadeabondedjoint.

(5) Mechanical fastenersconcentrateall of theholding
power at thefastener location, causing the applied load

to becarried by asmall area. Plexus Adhesives
distributetheload evenly over theentirejoint area.

Ultrasonic welding can bean excellent method for certain
typesof assemblies. Thereare, however, anumber of factors

whichlimititsusefulness,

(@) Ultrasonic weldingisnot viablefor thermosets.
PlexusAdhesivesareviable.
(2)  Joining plasticsto metal, glass, or other materialsby
ultrasonicwelding isnot feasiblein most cases.
PlexusAdhesivesdothiseasly.

To place an order or for more information call 1-800-323-5158
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(3) Thedesign of jointsisrestricted to geometricswhich arefavorable
to the ultrasonic welding process. I dedlly, jointsshould haveasmall uniform
contact areain which the ultrasonic energy can be concentrated. Plexus
Adhesives can accommodateirregular bond lines.

4 With ultrasonic welding, the capability of joining different thermo-
plasticsin thesame assembly islimited to those that are chemically compat-
ibleand have smilar melting points. Plexus Adhesives can be used without
suchlimitetions.

(5) Ultrasonicwelding requiresasignificantinvestmentin
machinery, aswell asspecial tooling for each pan. It can also cause
read-through on surfacesthat show. Plexus Adhesivesrequire no such
meachinery or tooling.

Plexus Adhesives  Solvent welding can beauseful, low-cost method of assembling plastics.
VS _ However, itsusefulnessislimited by anumber of disadvantages.
Solvent Welding

D Many solventsareflammableor toxic.

2 Solvent welding cannot be used with diss milar materidssuch as
metal or glass. PlexusAdhesivescan.

(3 Solventswill not work with thermoset plagtics.
PlexusAdhesveswill.

4 Solventsaremorelikely to cause stresscracking than
PlexusAdhesives.

(5) Thetime between the application of the solvent and thejoining of
partsiscritical. Jointsare weakened if too much solvent remains
inthe bond area, or if too much solvent hasflashed off prior to
assembly. Plexus Adhesives haveamuch lesscritical opentime.

Plexus Adhesives offer significant advantages over other
adhesives.

Plexus M ethacrylate Adhesives offer an unmatched combination of speed,
easeof use, and overall convenience. They adapt easily to high-speed

production lineswithout specia curing ovens. -

To place an order or for more information call 1-800-323-5158
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When total costsof thefinished product are considered, Plexus Adhesives are often the most economi-
ca meansof assembly.

PlexusAdhesivesarea sofaster, easier to use, and more convenient than hot melts, epoxies, urethanes,
or solvent cements.

Plexus Adhesives When first introduced, epoxieswereamagjor breakthrough
VS. inadhesivetechnology. Their ability to cureat room
Standard Epoxies temperaturewithout excessive shrinkage, combined with

versatility of formulation, madethem extremely popular.
However, they are not the easiest materialsto usefor severa
reasons.

D Epoxiesarevery oftenrigid and brittle, which limitstheir
effectivenesson pladtics.

2 Thetimefrom mixingto useisoften critical to success
but isdifficult to control, particularly when the produc-
tionrateisirregular.

3 Short pot life often causes materia waste.

4 Epoxiesthat require heat curing cannot be used on
heat-sengtiveplastics.

5) Curetimeswithout heating aretoo long for automated

assembly.
Plexus Adhesives Hot meltsarelow-cogt, single-component, fast-setting
VS. adhesives. They are often used in bonding packaging
Hot Melts components, furniture, or toys. Their limitationsare

sgnificant, however.
(@) Hot meltshave poor temperatureresi stance.

2 Hot meltsrequire specia equipment tomelt and dis-
pense.

3 Hot meltsaremessy.

4 Control of joint opentimeiscritical to hot melt perfor-
mance.

(5) Hot meltsmay degradeif heldinthemelted formfor
extended periodsof time.

To place an order or for more information call 1-800-323-5158
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Plexus Adhesives Solvent cementsarelow-cost material swhich have
VS. traditionally been used tojoin plastics. Their primary
Solvent Cements advantageistheir low cost. Their limitationsare numerous
andggnificant.

D Solvent cements have poor resistanceto heat and
solvents.

2 Solvent cements produce fumeswhich may betoxic or
flammeable.

3 Open timeof the solvent cement bonded jointsis
criticd.
4 Solvent cementsrequirelong dryingtimes.

(5 Solventstrapped insdethejoint may lead to porosity
or weakness.

(6) Solvent cementing cannot be used tojoin partswith
significant gapsbetween them. PlexusAdhesives
accommodate much larger gaps.

Plexus Adhesives In recent years, polyurethanes have been the best choicefor
VS. most plastic bonding applications. Their primary advantages
Polyur ethanes havebeenuser familiarity andflexibility. Their limitations,

however, aredgnificant:

D Polyurethanesaretoxic, and their useisgoverned by
Federal laws.

(2 Polyurethanesgeneraly require primerswhen used on
plagtics.

3 Polyurethanesarevery sendtiveto mixing.
(4)  Polyurethanesaredow curing.

(5) Polyurethanes are senditiveto moisture, both in cured
and uncured state.

To place an order or for more information call 1-800-323-5158
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Plexus M ethacrylate Adhesives can be reground for plastic recycling.

Concern

Response

Recycling Ben€fits

THERMOPLASTIC

Tensle Shear
Strength (Ps)

Met Index
(9/10min)

PC*/Polyester
ABS

TPU**

PC* /Polyester
ABS

TPU**

*PC - Polycarbonate
**TPU - Thermoplastic Polyurethane

Many plastic manufacturersand their customersare now
demonstrating acommitment to plastic recovery and reuse
programs. However, aserious gap existsbetweenresin
manufacturersand the manufacturers of adhesivesthat are
currently used to structurally bond recyclableplastics. While
plastics can and are being reground and remanufactured, the
intring ¢ nature of epoxies, urethanes, and other structural
adhesives posesaseriousregrind problem. Theseadhesivesand
agood portion of the surrounding plastic must be cut out before
theplastic can bereground. Thisprocedureislabor intensiveand
generatesnonusablewaste.

A leading manufacturer of thermoplastics estimatesthat by the
year 2000 globa environmenta concernwill mandatethat all
products, including adhesives, bedesigned for recycl ability.
Asaninnovative manufacturer of cost-effectivestructural
adhesives, ITW Adhesivesispresently committed to thefuture of
resourcerecovery. Unlike other adhesives, theunique
methacrylate adhesivetechnology of Plexus Adhesivesismore
akintothe chemistry of recyclableplastics. Asaresult,

Plexus Adhesives can bereground and remolded with the
recycled plastic.

* No needto cut adhesive out of the bonded part.

Compatibility with many typesof thermopl astic regrind reduces
concern when separating plastic types.

Minimd influenceoninjectionand molding parametersof the
plagtic.

e Minima or nolossof properties.

VIRGIN REGRIND REGRIND + ADHESIVES

7,500 7,300 7,300
8,800 8,700 8,300
7,000 6,800 6,600
15 18 13
3.7 4.0 3.7
11 106 110

To place an order or for more information call 1-800-323-5158



Plexus Mix
Adhesive  Ratio
MA200 10:1
MA300 11
MA310 1.1
MA320 10:1
MA330 1.1
MA340 1.1
MA440 10:1
MAS550 10:1
MA1020 10:1
MA1025 10:1
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Feature

Expanding Adhesive. Nontoxic self-expanding adhesive. Excellent gap
filling qualities. Structural bond strength performance. Expandsto
twiceorigina volume.

Genera-Purpose Adhesive, semi-flexible. Bonds most unprepared
common plastics(ABS, PVC, Acrylic), fiber reinforced compositesand
metas.

Chemica-Resstant Adhesive. Bondsnylon, nylon aloys, modified
polyesters, standard plastics, and composites. Semi-flexible. Excellent
harsh environment durability.

High-Performance Plastic Adhesive. Flexible, highimpact, high ped,
low temperatureres stance. Bonds most plastics, FRPs, and gel coats.
Specia Plagtic Adhesive. Rigid, pigmented version of MA310, excellent
sanding and painting characteristics. High chemical and fudl resistance.
Flexible Gap-Filling Adhesive. Increased gap-filling capabilities.
Bondsnylons, common plastics RIM Ureas and urethanes. Sandable
and paintable.

Corrosion-Res stant Composite Adhesive. Highly moistureand
chemica resistant, low viscosty sdf-leveling adhesive.

Marine Adhesive. Bright white, UV-stable, nonyellowing adhesivewith
extended opentime. Excellent adhesion to unprepared marine
gelcoats, FRPs, and plastics. Formsatough, flexiblewaterproof bond.

A two-part methacrylate adhesive designed for structural bonding of thermo
plastic, metal and composite assemblies. Thisproduct isthe standardfor struc
tural bonding becauseit requires no surface preparation and exhibitslow cure
ghrinkage. Inaddition, it providesaunique combination of excellent fatigue
endurance, outstanding impact resi stance and superior
toughness.Recommended for ABS, Acrylic, FRP, Gelcoats, Polyesters, PV C,
Urethanes, Styrenicsand Viny Esters.L.ow Odor. Low Shrinkage.

A two-part methacrylate adhesive designed for structural bonding of thermo-
plastic, metal and compositeassemblies.Designed Recommended for ABS,

Acrylic, FRP, Gelcoats, Polyesters, PV C, Urethanes, Styrenicsand Viny Esters.
Low Odor. Low Shrinkage.This product isthe standard for structural bondingin

themarineindustry becauseit requires no surface preparation and exhibitslow
cureshrinkage. Itisused for bonding stringersand liners into fiberglassboats
with bond linesupto oneinch thick.

To place an order or for more information call 1-800-323-5158
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BONDING TECHNOLOGY

Therearemorethan 4,500 different plasticsin usetoday, with new formulationsbeing developed daily.
Different plasticsaredesigned for different processing and application methods, and not all plasticsrespond
to bonding inthe samefashion. Difficultiesin bonding plasticsmay arisefrom either poor compeatibility, poor
surfacewetting, or inactive or inert surfaces. Steps can betaken to overcome any of these problems.

Compatibility When bonding plastics, care must betaken to prevent stress
cracking. Most susceptiblearethe transparent plasticssuch as
acrylic, polycarbonate, polystyrene, SAN, and polysulfone. Other
susceptibleplasticsinclude ABS, PPO, and high-impact (non
trangparent) polystyrene. Plasticsresistant to stresscracking include
thermosets, acetals, nylons, thermoplastic polyester rigid PV C,
polyol€efins, polyamide, and PPS.

Stress cracking occurswhen adhesives are applied to the surface of
stressed plastic parts. Softened and weakened, the plastic’ ssurface
cracks, alowing penetration of theliquid adhesiveinto thepart.
Crazing, amild form of stresscracking, occurswhenthe cracksstop
near the surface of the part. In severe cases, cracks may propagate
throughout theentire part, causing failure. Glassfiber-filled plastics
aremoreresistant to damage.

Poor SurfaceWetting Adhesivesusually exhibit excellent wetting on clean metd surfaces,
becausetheir surfacetensionislower thanthat of themetal. Inthe
case of someplastics, however, the surface tension of the surface
may be so low that the adhesive will not wet or spread. These
plasticsmay causetheadhesiveto “bead up” likerain on anew wax
job. Poor bondswhich result from this condition may beimproved
by oneof thefollowing surfacetreatments:

Solvent Cleaning
Wiping the surface with a solvent will often remove dirt, oil, leftover
mold release agents, or other contaminants. 1. 1. 1. Trichloroethane
can be used for thermosets, nylon, acetals, and other chemically
resistant plastics. Isopropyl alcohol or other mild solvents should be
used on acrylics, styrene, polycarbonate, and similar plastics. A
sug gested cleaning solvent for each plasticislisted in the Bonding
Recommendations Section.

Abrasion Abrading the surface of plastic parts can removeweak surface
layersand, at the sametime, increase surface roughness- in many cases
improving bond qudity. Themost effectiveform of abrasionisgnitblastingto
afine matte surface. Sandpaper and emery cloth area so effectivetoa
lesser degree.

FlameTreating Flametreating isuseful for improving adhesionto
polyethylene, polypropylene, acetals, and thermopl astic polyesters. Flame
treating isaccomplished by holding the surface of the part in the outer
portion of agasflamefor afew seconds. Thesurfacewill changefrom
glossy todull, indicating it isready for bonding.

To place an order or for more information call 1-800-323-5158
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JOINT DESIGN

INTRODUCTION  Thissection discussestermsand conceptsrelated tojoint design.
Itisdividedintofour topics. Typesof Joints, Typesof Stresses.
Joint StressDidtribution, and Design Guidelines.

Anunderstanding of thefollowing termswill be helpful inour
discussion of different typesof joints.

Joint A joint isthelocation where an adhesivejoinstwo substrates.
Joint Geometry Joint geometry refersto the general shape of an adhesive bond.

Joint geometriesare described in generd termssuch aslong and
narrow, short and wide, thick or thin.

Typesof Joints

Joint design often affectsbond strength. Aestheticsare also aconsideration. Typica joint designsinclude:

L ap/Overlap Joint A lapjoint, dsocaledanoverlapjoint, isformed by placing

JoggleL ap Joint A jogglelapjointisan offset joint very similar tothelapjoint.

-

To place an order or for more information call 1-800-323-5158
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Butt Joint

A butt joint is formed by bonding two objects end to end

Scarf Joint

A scarf jointisanangular butt joint. Cutting thejoint at an angleincreasesthe surfacearea

Y 4

Strap Joint
~ (Singleor Doubl€) A strapjoint isacombination overlap joint with abutt joint.

Single Strap Joint Double Strap Joint

Cylindrical Joint
A cylindrical joint uses a butt joint to join two cylindrical
objects.

To place an order or for more information call 1-800-323-5158
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Types of Stresses

Stress Stress is a force applied to a bond, usually expressed in Newton'’s
per square meter, or Pascals. Stress, in the English system, is
expressed in pounds per square inch (psi).

Several types of stresses commonly found in adhesive bonds

include:

Impact Stress Impact stress occurs when a sudden force or shock is applied to a
joint.

Tensile Stress Tensile stress tends to pull an object apart. It also tends to elongate
an object

«|»

Compressive Stress The opposite of tensile stress, compressive stress tends to
squeeze an object together.

»| [ e

S

To place an order or for more information call 1-800-323-5158
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Shear Stress Shear stress is created by two surfaces sliding over one another.

|=>

<5

Cleavage Stress Cleavage stress occurs when a joint is being opened at one end.

)

N

Peel Stress Peel stress occurs when a flexible substrate is being lifted or peeled from
the other substrate.

VS

To place an order or for more information call 1-800-323-5158
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Joint Stress Distribution

Joint stress distribution is the location of stresses within a bond.

Tension and Stress
Distribution Compression
When a bond experiences either tensile or compressive
stress, the joint stress distribution is illustrated as a straight line.
The stress is evenly distributed across the entire bond.

Stress

Tension/Compression

Bond Location

Shear Stress

Distribution
Shear stresses are distributed across the bond in an entirely different

way. The ends of the bond resist a greater amount of stress than the
middle of the bond does.

Stress

Shear
Stress\‘

Bond Location

L=

To place an order or for more information call 1-800-323-5158
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Cleavage and Peel

Stress Distribution
When cleavage or peel stress is applied to a joint, most of the
stress is concentrated at one end.

Cleavage\
Peel

Stress

Bond Location

.

Design Guidelines

Engineers must have a good understanding of how stress is distributed across a joint when
force is applied to it. Several design guidelines should be considered when designing an
adhesive joint.
(1) Maximize Shear/Minimize Peel and Cleavage
Note, from the Cleavage and Peel Stress Distribution Curve, that bonds do not
resist stress very well. The stress is located at one end of the bond line,
whereas, in the case of shear, both ends of the bond resist the stress.

(2) Maximize Compression/Minimize Tensile

Note, from the Tension and Compression Stress Distribution Curve, that stress
is uniformly distributed across the bond. In most adhesive films, the compressive
strength is greater than the tensile strength. An adhesive jointis less likely to fall
under a compressive force than under tension.

(3) Joint Width Is More Important than Overlap Length

Note, from the Shear Stress Distribution Curve, that the ends of the bond resist a
greater amount of stress than the middle of the bond does. If the width of the
bond is increased, the bond area at each end also increases, producing

a stronger joint.

In this same overlap joint, if the overlapping length is greatly increased, there is
little, if any, change in the bond strength because the contribution of the ends is
not increased. The geometry of the ends has not changed, thus their contribution
to the bond strength has not changed.

As a general rule, increase the joint width rather than the overlap length.

To place an order or for more information call 1-800-323-5158
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SURFACE PREPARATION

INTRODUCTION

Abrasion

Cleaning

Surfaces can be prepared for bonding by one of three general
methods:

* Abrasion

* Cleaning

* Conversion

Abrasive methodsof preparing asurfacerequirethat the surface be
rubbed or struck with ahard, coarse material. Thetwo most
common types of abrasion preparation are brushing and blasting.
Brushing

Inabrushing operation, acoarse, stiff brushisused torubthe
surfaceof amateriad.

Blasting

Blasting or shot blasting isused when cleaning alarge surface area,
or when considerable material must be cut away asthesmall, sharp
pieces of the blast medium impact the surface.

Thetwo most common genera typesof cleaning are solvent
cleaning and chemical cleaning.
Solvent Cleaning
In solvent cleaning, asolvent isapplied to asurfaceto dissolvethe
contaminate materia . Thiscan be accomplished by any of the
following methods:

* Solvent Dip

* Solvent Wipe

* VVapor Degreasing

* Ultrasonic Cleaning

Solvent cleaning methodstend to be more mild than thechemical cleaning
methods.

To place an order or for more information call 1-800-323-5158
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Solvent Dip

In asolvent dipping operation, the object to be cleaned isimmersed in acontainer of solvent
which dissolvesand carriesaway the surface contaminants.

Thismethodiscommonly used for oil- and grease-coated parts. A drawback of thismethod
isthat the sol vent becomes contaminated.

Solvent Wipe

Solvent wiping consists of using asol vent-soaked material to wipethe surface of apart until
itisclean and contaminantsareremoved.

Thismethod isvery smple, economical, and widely used. One drawback of using thismethod
isthe contamination of thewiperag.

Vapor Degreasing

Thevapor degreasing method of cleaning isusually used for partswhich havecrevicesor
intricate surface detail swhich may bedifficult to cleanwith arag.

In vapor degreasing, asolvent isheated so the vapor comesin contact with the part to be
cleaned. Thevapor condenses on the part and the liquid which formsrunsover the part,
carrying theoil and grease back to abasin. Theoil and grease settleto the bottom of the
degreaser and the solvent isrevaporized to repeat the process.

Proper ventilation isessential when using avapor degreaser.

Ultrasonic Cleaning

In ultrasonic cleaning, high-frequency sound wavesare used to vibrate dirt away.

The partisimmersed inasolvent whichisvibrated by high frequency sound waves.

To place an order or for more information call 1-800-323-5158
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Chemical Cleaning

More severethan solvent cleaning, chemical cleaning removes contaminantsfrom asurface by
meansof harsh chemica's. Chemica methodsinclude:

*Hot AlkalineCleaning
*PFickling
* Etching
Hot Alkaline Cleaning
Hot alkaline cleaningisthewashing of apart in ahot soap or detergent solution. Strong

detergent isrequired to removeoil and greasefrom apart. In most cases, apart which has
been cleaned by the hot alkaline method must be rinsed and dried beforean adhesiveis

applied.

When partsareto be stored before additiona processing, hot alkaline cleaning isoften
followed by the application of arust preventative.

Pickling

Cleaning apart by pickling isdone by applying chemicalsto dissolve surface oxides. Pickling
solutionsremove only the surface contaminantswithout effecting the base materid.

Etching

When asurfaceisbeing etched, achemical solution removes both the oxides and part of the
underlying surface.

Thedifference between etching and picklingisamatter of severity. Pickling removesonlythe

surface oxides, whereas etching removes both surface oxides and part of the underlying
surface.

To place an order or for more information call 1-800-323-5158
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Conversion

Sprayingvs.
Immersion

Surface cleaning through aconversion process changestheorigina
surfaceinto anew materia. Thethreetypesof conversion processes
include phosphating, chromating, and anodizing.

Phosphating

Phosphating isaprocessinwhichacrystallinefilmisproduced oil a
metal surface by aphosphoric acid solutiontoincreasethe corrosion
resistance and the adhesion of the surface. It iseffectivefor most
adhesives.

Whenthe part isdipped or sprayed with aphosphoric acid solution,
asmall portion of themetal surfacedissolvesand alayer of zinc
phosphate or iron phosphate crystalsisformed on the surface.
Chromating

Chromating isaprocessinwhich anoncrystallinefilmisproduced
onameta surface by achromic acid solution.

Like phosphating, chromating reduces corrosion andincreasesthe
adhesion of most adhesives.

Anodizing

Anodizing isaprocess used on aluminum surfacesinwhicha
protectiveoxideiseectrolyticaly applied. Anodizingisused on
aluminum surfacesonly, not onany other metals.

Differences between spray and immersion treatmentsare:

SPRAYING IMMERSION
Smadlervolumes Larger volumes
Most shapes Submersibleshapes
Requiresmoreplumbing Requireslessplumbing
Moreenergy to operate Lessenergy to operate

To place an order or for more information call 1-800-323-5158
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PLASTIC GUIDE
AND

BONDING RECOMMENDATIONS

THERMOPLASTICS

Thermopl asti cs soften when heated above glasstransition temperaturesand can be reworked or reshaped.

Acetal (POM) polyoxymethylene- availablein homopolymer and copolymer grades. Strong,
tough, chemical-resistant plastic typicaly used in plumbing valves, appliance parts, toys, and automotive
hardwarefor applicationsthat are subject to wear and mechanical stress.

Bonding Techniques: Itisextremely difficult to achievetrue adhes on to acetal sbecause of their
chemica inertness. Bond strength isachieved primarily by mechanica keyingto surfaceirregularities.
Strength can beincreased by abrasion or flametreating.

Recommended Plexus Adhesives: MA310,MA330

Acrylic Polymethyl Methacrylate(PMMA). Acrylic plasticsarelightweight, rigid, transpar-
ent material sthat aretough and dimensionally stable. They can beeasily fabricated and typically areusedin
windows, Sgns, lighting fixtures, decorativefurniture, and packaging.

Bonding Techniques: Acrylicscan beeasily bonded with many different types of adhesivesand chemicals.
Recommended Plexus Adhesives: All methacrylate adhesiveswill structurally bond PMMA and will
outperformtheplastic they arebonding.

Cellulosics (CAL,CAB,CAP) - Cdlulosicsaretough, moderate-cost plasticswith
good clarity and strength. They aretypically used for toys, tools, packaging, and homefurnishings.
Bonding Techniques. Cellulosicsmay have adight acid residue on the surface. Thiscan be neutralized
with aweak basic solution of bicarbonate or ammonia. Abrading may be needed to improve adhesion.
Recommended Plexus Adhesives: MA310,MA320,MA330

To place an order or for more information call 1-800-323-5158
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Fluoroplastics
A classof polymerswith afluorinated backbone structure, fluoroplasticsinclude:

Polytetrafluoroethylene (PTFE)

Fluorinated ethylene propylene (FEP)
Perfluoroakoxy resin (PFA)
Polychloratrifluoroethylene (PCTFE)
Ethylenechlorotrifluoroethylene copolymer (ECTFE)
Ethylenetetrafluoroethylene copolymer (ETFE)
Polyvinylidenefluoride (PVDF)

Bonding Techniques. M ost fluoroplasticsare highly resistant to adhesive and chemical bonding due
totheir low polarity which inhibitssurfacewetting. A primer or etching materia should beusedto
enhance bond strength. PFA, PCTFE, ECTFE, and PVDF may berelatively easily bonded with
Pexus™ Adhesives.

Recommended Plexus™ Adhesives. Call our Adhesives Technical Service Department for
information.

Ketone-Based Resins Member resins can be used at high temperatures, have excellent
chemical resistance, high strength, and good resistanceto
burning. Polyetherether K etone (PEEK) isthe most common
commercialy available Ketone. Typicd areasof useare
el ectrical wireand cable housings, appliance components, medical
prostheses, and aircraft interiors.

Bonding Techniques. Dueto their inherant toughness, K etone

based plastics may require some surface preparation prior to

bonding. Slight abrasionwill increase adhesive bond strength.

Recommended Plexus™ Adhesives: MA310, MA320, MA330

Nitrile

A polymer resin which providesgood gasbarrier, chemical resistance, and taste and odor retention
properties. Theseresins, have moderately high tensile propertiesand good impact resistance. They
areused principally inthe packaging of food other than beverages.

Bonding Techniques:. Nitrilethermoplasticsdo not generally require bonding.

Recommended Plexus™ Adhesives: Call our Adhesives Technical Service Department.

To place an order or for more information call 1-800-323-5158
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Nylon

Polyamides offer acombination of propertiesthat includes high strength at elevated tem-
peratures, toughnessat low temperatures, stiffness, wear and abrasion resistance, and good
chemica resstance. Nylonsareavailableinfour general classifications:

Nylon6: Polymerized by reactionsof ring compounds
that contain both acid and aminegroupson
themonomer.

Nylon 6/6: Polymerized by reaction of adiabasicacid
andadiarnine.

Nylon10and11l: Moreflexiblenylon polymers.

Nylon 6 and 6/6: Condtitutethe bulk of domestic production largely becausethey offer
themost favorable combination of price, properties, and
processability.

Bonding Techniques: Although asolvent wipeor dight abrasionwill increase bond proper-
ties, most grades of Nylon 6 and Nylon 6/6 can be structurally bonded asiswith Plexus
Methacrylate MA310.

Recommended Plexus™ Adhesives: MA310,MA330

Polyamideimides (PAI'S) High-temperature engineering plastics produced
primarily by condensation. These materialsare characterized by superior mechanical proper-
tiesat temperaturesup to 500’ F, good dimensional stability, and good creep, impact, and
chemical resistance. They are used in aerospace, trangportation, chemica processing, and
eectricad indudtries.

Bonding Techniques: Abrasionisnecessary to achieveagood structural bond.

Recommended Plexus™ Adhesives; Call 1-800-323-5158 for recommendations.

To place an order or for more information call 1-800-323-5158
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Polyarylate

Thisresin classisheat-res stant with excellent toughness, UV stability, flexural recovery, dimensiona
stability, flameretardance, and el ectrical properties. Polyarylatesare used in automotive applications
such asheadlight housings, exterior trims, and door handles. They area so found in safety equipment,
electrical housingsand covers, and exterior applications.

Bonding Techniques. Polyarylate polymers, when blended with polyesters, may be structurally
bonded asiswith methacrylate adhesives.

Recommended Plexus Adhesives: MA310,MA320,MA330

Polybutylene (PB) Resinsthat are semi-crystaline polyol efin thermopl astics based
on poly and homopolymersand aseries of poly copolymers.
Mg or applicationsinclude pipe, packaging, blow molded
vessal's, and hot melt adhesivesand sealants. Thelargest current
market for PB isin pipe applications, including hot and cold

plumbing.
Bonding Techniques: PB resinsrequire asolvent wipe, primer, and abrasion to achieve agood bond.
Recommended Plexus Adhesives: Call our Adhesives Technical Service Department.

Polycar bonate (PC) Polycarbonates offer an excellent balance of toughness, clarity,
and high heat defection temperatures. Mgjor applications
generaly requireat least two of these properties. New
applicationsfor PC or blends haveresulted from the replacement
of traditional materialssuch aswood, metal, and glass. Mgjor
market segmentswhere PC hasabroad range of applicationsare
automotive, e ectronics, businessmachines, lighting, and
appliances.

Bonding Techniques. PCsaregenerally bondableasis. Because of surface sensitivity, productsthat
contain solvents may cause stress cracking and should be avoided. All
adhesives should be tested on stressed parts.

Recommended Plexus Adhesives: MA200, MA320, 3940

To place an order or for more information call 1-800-323-5158
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Polyester
Thermoplastic

Polybutyleneterephthaate (PBT), polyethyleneterephthal ate (PET), and blends can replace such
materialsas ceramics, metals, composites, and other plastics because of their outstanding strength at
extremetemperaturesand resi stanceto most chemical's, weathering, radiation, and burning. These
materiad sare suitablefor el ectrical components, electronic devices, and chemica processing equip-
ment, aswell asfor partsfor the aerospace, transportation, appliance, and safety industries.

Bonding Techniques. Polyester thermoplasticsand their alloys and blends can be bonded with
minimal surface preparation.

Recommended Plexus Adhesives. All Plexus methacrylateswill structurally bond to theseresinsand
alloys. Cal 1-800-323-5158 for specific recommendation.

Polyethylene (PE)

PEsare characterized by good chemical resistance, toughness, flexibility, good barrier properties, and
low cogt. Typical applicationsinclude packaging, housewares, and wire and cable coatings. PE
denstiesvary asfollows:

* Ultralow density (ULDPE)

* Linear low density (LLDPE)

 Highmolecular weight, high density (HMW-HDPE)
* Ultrahigh molecular weight (UHMW-PE)

Bonding Techniques: Because of their nonpolar nature, these plasti cs require an oxidation treatment
using flames, plasma, or chemical etching to enhance adhesive bond.

Recommended Plexus Adhesives: Priming isnecessary, using
oxidation trestment. Best resultsusing MA 310 or MA320.

Polyphenylene Oxide (PPO)

Modified PPO aloysaretough, impact-res stant, and dimensionaly stable plasticsthat have good
electrica propertiesand aremoderatein cost. Applicationsfor blendsand alloysincludeinterna
automotive partsand components (instrument panels, seat backs, rear spoilers, and wheel covers),
tel ecommuni cations, business machines, and appliances.

Bonding Techniques: Modified PPO alloyscan be bonded with Plexus methacrylatesasis.

Recommended Plexus Adhesives: MA 310, MA320, MA340

To place an order or for more information call 1-800-323-5158
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Polyphenylene Sulfide PPSoffersan excellent balance of high-temperatureresistance.

(PPS) chemicd resstance, low flammability, dimensiond stability, and
electrical properties. Themateria can befilled with reinforcing
fibersandfiller for injection molding. Theprimary useof PPSis
€lectrica componentsand connectors.

Bonding Techniques. PPSisvery inert. Bond strength isachieved primarily through keying to surface
imperfections. Most bonding applicationswill require an abrasi on to enhance bond strength.

Recommended Plexus Adhesives: MA310,MA330

Polypropylene (PP) PPischaracterized by low cost, good heat resistance, chemica
resistance, and good mechanical strength. Typical applications
include housewares, packaging, medical disposables, and
trangportation.

Bonding Techniques: Aswith all polyolefins, apretreatment of the surfaceisnecessary to increase
adhesion.

Recommended Plexus Adhesives. Call our Adhesives Technical Servicefor appropriate adhesiveand
surfacetreatment.

Styrenic Resins

Plastics based on styreneresins have high heat-defl ection temperatures, are hard and rigid, and have good
dimensiond stability. High-impact gradesare avail able. Mg or applicationsare packaging, appliances,
trangportation, furniture, and housewares. Styrene-containing thermoplasticsinclude:

* ABS(acrylonitrile, butadiene, and styrene)

» ACS(acrylonitrile, chlorinated polyethylene, styrene)

* ASA (acrylic- styrene-acrylonitrileterpolymers)

* PS(polystyrene)

* SAN (styrene-acrylonitrile)

Bonding Techniques. Plexus methacrylateswill generally produce strong bonds on styrenicswithout
surface preparation.

Recommended Plexus Adhesives: MA200, MA300, MA310,
MA320, MA330, MA550

To place an order or for more information call 1-800-323-5158
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Sulfone-Based Resins Polysulfoneisatransparent, heat-resistant, ultra-stable, high
performance engineering thermoplastic. It haslow flammability,
smokeemission, andrigidity at high temperatures. Typica
applicationsincludefood handling equipment, coil bobbins, and
chemical process ng equipment.

Bonding Techniques: Polysulfonesareeasily stress cracked by solvent-based adhesiveswhich
should beavoided. Plexusmethacrylateswill structurally bond unprepared surfaces.

Recommended Plexus Adhesives: MA 300, MA320, MA550

ThermoplasticElastomers
(TPE)

TPE materialscombine the processability of thermoplastic with the performance properties of
thermoset rubber. TPE'sadvantagesover rubber include: little or no compounding, smpler process-
ing, shorter processing times, lower energy consumption, recyclability of scrap, lower density, and
compeatibility with common plastic processing methods such asblow molding and thermoforming.
Therearefivegeneric classesof TPEs:

* Styrenic block copolymers

* Polyolefin blends (TPOs)

* Elastomericdloys

» Thermopl astic polyurethanes (TPUS)
* Thermoplastic polyamides

Applicationsinclude nontire automotive, mgjor and smal appliances, building construction, and
eectricd insulations.

Bonding Techniques: Thermoplastic elastomersvary intheir bondability duetothedifferent alloy
mixturesthat may occur.

Recommended Plexus Adhesives: M A 320. For specific application recommendations call
1-800-323-5158

To place an order or for more information call 1-800-323-5158
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Vinyl-Based Resins Polyvinyl chloride (PVC) isthemost versatileof dl plastics
because of itsblending compatibility with plasticizers,
stabilizers, and other additives. It can be used to manufacture
productsranging from heavy-walled pressure pipetothin,
crystal-clear food packaging; or fromhousesidingto surgical
gloves. Vinyl-based resinsconsist of threetypes. suspension,
dispersion, and chlorinated.

Bonding Techniques: Rigid and flexible, PV C can be bonded with little or no surface preparation
using many solvent-based products. Dueto recent legidation, however, solventsusedin

PV C bonding are being phased out. Many of today’sadhesiveswill bond PV C, but theresulting
bond isgenerally brittle or weak. PV C can a so be bonded using methacrylatesto achievea
flexiblestructura bond.

Recommended Plexus Adhesives: All Plexus Methacrylate Adhesiveswill structurally bond these
resns.

THERMOSETS

Thermosetting resinssolidify when cured by mixing and/or
heating and, once cured, cannot beremelted or remol ded.

Allyl The most widely used commercia alylsarethemonomersand
prepolymersof dialyl phthalateand didlyl isophtha ateand are
readily converted into thermoset molding compoundsand
preimpregnated cloths. Theseresinsretaintheir eectrica
propertiesunder high temperature and humidity. Moldingsare
characterized by dimensiona stability, chemical resistance,
mechanicd strength, and heat resistance. Applicationsfor dlyls
generdly includedectrica and eectronics.

Bonding Techniques. Allylsrequire asolvent cleaning or abrasionto improve bond strength.

Recommended Plexus Adhesives. Testing of the particular allyl isnecessary for specific Plexus
methacrylate recommendations.

To place an order or for more information call 1-800-323-5158
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Bismaleimides(BM1) BMIsareahigh- temperatureresistant class of thermosetting
polymeric materialsand are often processed into
prepregs,which can befurther processed into composite
structures.

Origind large scale use of BMIswasin printed circuit
boards.

They arenow foundin many high-performance structural
compositesused in the aerospaceindustry.

Bonding Techniques: For aspecific application recommendation, call 1-800-323-5158

Recommended Plexus Adhesives: BMIsare bonded by al Plexus Adhesive products. Testing of
theparticular BMI isnecessary for specific Plexus’ methacrylate recommendations.

Epoxy

Epoxiescongst of avariety of crossinking materiasthat contain the epoxy or oxyrancegroup.
Theepoxy group isreactiveto awiderangeof curing agentsor hardeners. Curing cantake place
at room temperature or at elevated temperatures. Theinherent propertiesof epoxy resinsinclude:
good adhesionto many substrates, low shrinkage, high electrical resstivity, good corrosion
resistance, and good thermal properties. These propertiesmake epoxy resinsuseful in many
gpplications, including adhesives, laminating, potting, and composite matrices.

Bonding Techniques. Epoxiesaregenerally easily bonded with many different chemical adhe-
sives. Adhesion can beimproved by abrasion.

Recommended Plexus Adhesives. Epoxiesare bonded by all Plexus Adhesive products. For a
specific application recommendation, call 1-800-323-5158

To place an order or for more information call 1-800-323-5158
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Phenalic Phenolicresin, thereaction product of phenol and formaldehyde,
isaheat-cured thermoset. The crosslinked structureformed by
thereactionisthe source of itsexcellent properties. Phenolics
arebest used in applicationscalling for heat resistance,
dimensiond stability, cregpres stance, and tight dimensiona
tolerances. They areavailableintwo classes: genera-purpose,
widedy usedin high-temperatureeectricals, suchasovens,
toasters, and wiring devices; and engineering phenalics, typicaly
used in areaswhere strength, wear, hardness, electrical
properties, and impact resistance arerequired.

Bonding Techniques. Phenolics can be bonded asisor by solvent wiping and abrading to enhance bond.

Recommended Plexus™ Adhesives: All Plexus Methacrylate Adhesiveswill structurally bond phenaolics.

Polyester Unsaturated polyestersare extremely versatile. They canbe
rigid, resilient, flexible, or flame-retardant. They canbeunfilled,
filled, reinforced, or pigmented. They arewiddy usedin
applicationsasdiverse asboats, shower stalls, recreational
vehicles, automotiveexterior parts, gppliances, cultured marble,
corrosion-resistant tanks, furniture, and bowling balls.
Thermoset polyesterscan beformulated in thefollowing ways:

* FRP Fiber Reinforced Plastic. Oftenreferred to as FRP
fiber reinforced thermoset polyesterscan be
processed by alay-up method, compression, resin
trandfer, injectionmolding, filament winding,
continuous processing, or pultrus on methods.

« SMC Sheet Molding Compound. Resin, glassfiber, filler,
thickener, mold release, pigment, and catalyst are
combined and compression molded into panelsor
sheets.

*BMC  BulkMolding Compound. Dough-like materials
that are prepared with asigmablade mixer and are
compression moldedintolargeand smdll parts.

Bonding Techniques: Polyester thermosets can generally be bonded as isathough someadhesive
productsin usetoday requireaprimer. Adhesion can beincreased by solvent wiping or abrasion,
although abrasion will weakenthe substrate.

Recommended Plexus™ Adhesives; FRPs can be bonded asiswith MA 200, MA310, MA320,
MA330, A0420, and MA550.

To place an order or for more information call 1-800-323-5158
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Polyurethanes (PUR) Polyurethane has become ageneric namefor plasticswhich use
polyisocyanates. Theterm polyurethaneisusually applied to
fina productsusedinindustry. PURshavegreat diversity in
process ng withisocyanate chemistry and polymer backbonesto
determine physical formsand propertiesof afinished product.
Thetailoring of productsto fit applicationsmakesit difficult to
describe genera or average properties. PURs can be processed to
belike soft rubber or stiff plastic, blownto soft or hard foams, or
reinforced with variousfillersand fibers. A typical processing
method isreactioninjectionmolding (RIM). RIM urethanesare
fast, two-component, mixing-activated plasticsand are used to
moldlarge, complex partsat high speed.
Bonding Techniques: Bondability of urethaneswill depend on how they have been compounded and
processed, but isgenerally good to excellent with Plexus Methacrylate Adhesives. Additivesused to
achieve asmooth, paintable surface produce variationsin compatibility with adhesives.

Recommended Plexus™ Adhesives: RIM urethanes may be structurally bonded using MA 200, MA320,
and A0420.

Polyurea Polyur eaisathermosetting polymer formed by acontrolled
reaction of formal dehyde with variouscompoundsthat contain
amino group NH2. The application of heat inthe presence of acid
catalystsconvertsthematerid into ahard, infusible product.
Molding compoundsareformedintorigidelectrical and
decorative products. They can dso befilled to add strength,
improve dimensiond stability, and reduce mol ded-in stresses.
Primary applicationsfor filled ureamol ding compoundsare
molded dinnerware, ashtrays, razor housings, appliance
components, lavatory bowls, and toil et sets.

Recommended Plexus™ Adhesives: MA310,MA320

Alloysand Blends These performance plagticsareideal candidatesto replace such tradi-
tional materialsasmetal, glass, and wood. Becausetheir propertiescan
betail ored to specific applications, alloysand blends can be devel oped
to meet design goal's. These new engineered plasticsare now being used
sgnificantly intheautomotive, eectronics, and appliance
indugtries.

Recommended Plexus™ Adhesives: Testing of theparticular alloy or blend isnecessary for specific

Plexus methacrylate recommendations call 1-800-323-5158. -

To place an order or for more information call 1-800-323-5158
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Hierarchy of Plastics

PlasticsGroup Typical Members
THERMOPLASTICS

Commodity: Low dengity polyethylene (L DPE)
Polypropylenehomopolymer (PP)
Crydd polystyrene (PS)
Rigid Polyvinyl Chloride(PVC)

Intermediate: Polymethyl Methacrylate(PMMA)
Acrylonitrile-butadiene-styreneterpolymer (ABS)
Cellulose acetate butyrate (CAB)
Thermoplagtic olefin dastomer (TPO)

Enginesring; Acetd (Polyoxymethylene)
Nylon-6/6, 30% glassfiber
Polycarbonate (PC)
Polyphenylene sulfide (PPS)

Advanced: Liquid-crystd polymer
Polytetraflouroethylene (PTFE)
Polyetheretherketone (PEEK)
Polyethersulfone (PES)

THERMOSETS:

Alkyd polyester

Epoxy, generd-purpose
Phenoalic, generad -purpose
Urea-formadehyde, black

To place an order or for more information call 1-800-323-5158



Common Alloysand Blends

All listed Trade Names are ® Registered

Alloy or Blend
ABS/PC

Acetal/
elastomer
ASA/PC

Nylo/ABS

Nylon/elastomers

Nylon/PE
PC/PBT
PC/PET
PC/TPU
PEEK/PES
PET/PBT

Polyester/
elastomer

TradeName
Triax 2000
Pulse
Bayblend
Ddrin

Duraloy

GX 200
Terblends
Triax 1000

Zytel ST
Nylon 7000
Capron
Grilon

Selar RB
Xenoy

Makroblend
Texin
Victrex

Vaox

El Series
Celanex
Rynite SST
Vaox VCT
Duraloy
Pocan

Supplier
Monsanto
Dow
Mobay
DuPont
Celanese
GE Plastics
BASF
Monsanto

DuPont
Celanese

Allied
EMS-American
Grilon

DuPont

GE Plastics

Mobay
Mobay
ICl

GE Plastics
Thermofil
Celanese
DuPont

GE Plastics
Celanese
Mobay
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Key Properties

Heat resistance,
processability, low
temperature/impact resistance.
Stiffness, toughness,

fatigue, wear.

Impact resistance, thermal
stability, weatherablity.

Heat and chemical resistance,
good flow, low cost,

low temperature/impact
resistance.

Improved toughnessand
fatigue resistance, chemical
and heat resistance.

Heat/chemical resistance.
High impact resistance and

modulus over awide temperature

range.
Low temperature/impact/
chemica/UV resistance.
Stiffness, wear, low
temperature/impact resistance.
High HDT, low cost,

impact resistance.

Heat resistance, fast

molding, low cost.

Stiffness, toughness, high
temperature/solvent
resistance.

To place an order or for more information call 1-800-323-5158
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Common Alloysand Blends (Continued)

Alloy or Blend
Polysulfone/ABS

PPO/Nylon

PPO/PBT

PPO/Ps

SAM/ABS

TPE alloy

TradeName Supplier

Mindel

Noryl GTX

Gemax

Noryl

Cadon

Bexloy V

Amoco

GE Plastics

GE Plastics

GE Plastics

Monsanto

DuPont

Key Properties

Heat resistance, can be
plated, low cost.

High temperature/chemical
resistance, low moisture
absorption, dimensional
stability.

High temperature resistance,
dimensiond stability.

Heat resistance, toughness,
improved processing, low
cost, low moisture
absorption.

Heat/impact resistance,
low cost.

Tailored stiffness, impact
strength, control shrinkage.

To place an order or for more information call 1-800-323-5158
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Brand Name/Generic Plastic | ndex

All listed brandsare® Registered
Brand Name

Absafil
Acrylfil
Acrylite
Adell
Adel Er
Akulon
Alathon
Algoflon
Alpha
Apci
Aropol
Ashlene
Aspect
Astryn
Bakdlite
Boltaron
Cdlibre
Capron
Cdlanex
Celcon
Chevron
R

Cycolac

Cyglas
Deirin
Duraflex
Durd
Durez
Durez
Dylene
Dylite
Ektra
Empec
Empec
Escorene
Escorene
Estane
Ethofil

Generic Plastic

ABS (Glass-Reinforced)
Styrene-Acrylonitrile
Acrylic, Thermoplastic
Polyamide (Nylon)
Polypropylene
Polyamide
Polyethylene

PTFE

Vinyl

Vinyl

Polyester, Thermoset
Polyamide (Nylon)
Polyester, Thermoplastic (TPE’S)
Polypropylene
Polyethylene

Vinyl

Polycarbonate
Polyarnide (Nylon)
Polyester, Thermoplastic (PBT)
Acetal

Polyethylene
Polyamide (Nylon)

ABS

Polyester, Thermoset
Acetal (Homopolymer)
Polybutylene
Vinyl
Alkyd Molding Compound
Phenolic Molding Compound
Polystyrene
Polystyrene
Polyester, Thermoplastic (TPE'S)
Polyethylene
Polypropylene
Polyethylene
Polypropylene
Polyurethane
Polyethylene
(Glass-Fiber Reinforced)

M anufacturer

Akzo Engineering
Akzo

Cyro

Addl

Addl

Schulman
DuPont
Ausimont

Dexter

Air Products
Ashland

Ashley

Phillips

Himont

Union Carbide
Gen Corp.

Dow

Allied Signal
Hoechst Celanese
Hoechst Celanese
Chevron

Custom Resins

GE Plastics

American Cyanamid
DuPont
Shell

Dexter
Occidental
Occidental
Arco

Arco
Eastman
Monmouth
Monmouth
BExxon
BExxon
Goodrich
Akzo

To place an order or for more information call 1-800-323-5158
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Brand Name/Generic Plastic Index (Continued)
All listed brands are ® Registered

Brand Name
Fiberfil
Fiberite
Fina
Fluon
Formaidafil
Fortiflex
Fortilene
Fortron
Geon
Glaskyd
Grilon
Haysite
Hazar
Hetron
Higlass
Hostaflon
Hostalen
Hostyren
Huntsman
Impet
Kohinor
Lexan
Lucite
Lustran
Lustran
Maclin
Magnum
Makrolon
Maranyl
Marlex
Marlex
Minde
Noryl
Nyfil
Nycast
Nycoa
Nydur
Nylatron
Oxy
Oxyblend
Paxon
Pellethane
Petlon

Generic Plastic
Polyester, Thermoplastic (PBT)
Phenolic Molding Compound
Polypropylene

PTFE

Acetal

Polyethylene
Polypropylene
Polyphenylene Sulfide
Vinyl

Alkyd Molding Compound
Polyarnide (Nylon)
Polyester, Thermoset
PE-CTFE

Polyester, Thermoset
Polypropylene

PTFE

Polyethylene

Polystyrene
Polypropylene

Polyester, Thermoplastic (PBT)
Vinyl

Polycarbonate

Acrylic, Thermoplastic
ABS

Styrene-acrylonitrile

Vinyl

ABS

Polycarbonate

Polyamide

Polyethylene
Polypropylene

Sulfane Polymers

Polyphenylene-Oxide (M odified)

Polyamide

Polyamide

Polyamide

Polyamide

Polyamide

Vinyl

Vinyl

Polyethylene

Polyurethane

Polyester, Thermoplastic (PET)

M anufacturer
Akzo

ICl Fiberite

Fina

ICl

Akzo Engineering
Soltex

Soltex

Hoechst Celanese
Goodrich
American Cyanide
EMS

Haysite
Ausimont
Ashland

Himont

Hoechst Celanese
Hoechst Celanese
Hoechst Celanese
Huntsman
Hoechst Celanese
Pantasote

GE Plagtics
DuPont
Monsanto
Monsanto

Maclin

Dow Plastics
Mobay

ICl

Phillips

Phillips

Amoco
GEPlagtics

Akzo

Cast Nylons
Nylon Corp.
Mobay

Polymer
Occidental
Occidental

Allied Signal

Dow

Mobay

To place an order or for more information call 1-800-323-5158



Brand Name/Generic Plastic | ndex (Continued)
All listed brands are ®Registered

Brand Name

Petra

Petrothene
Petrothene
Plenco
Plexiglass
Pliovic
Pocan
Polycarbafil

Polyfort
Polysar
Prerm-glas
Profil
Radilon
Resinoid
Rexene

RogersRX, FS

Ryton
SMC
Styréfil
Styropor
Sulfil
Tedur
Teflon
Teflon
Tefzd
Temprite
Tenite
Tenite
Texalon
Texin
Thermocomp
Thermocomp
Thermafil
T™MC
Torlon
Udel
Ultem
Ultradur
Ultraform
Ultramid

Generic Plastic
Polyester, Thermoplastic
(PET, Reinforced)
Polyethylene
Polypropylene
Phenolic Molding Compound
Acrylic, Thermoplastic
Vinyl
Polyester, Thermoplastic (TPES)
Polycarbonate
(Glass-Fiber Reinforced)
Polypropylene
Polystyrene
Polyester, Thermoset
Polypropylene
Polyamide
Phenolic M olding Compound
Polyethylene
Dialyl Rlithalate
Mol ding Compound
Polyphenylene Sulfide
Polyester, Thermoset
Polystyrene
Polystyrene
Polyphenylene Sulfide
Polyphenylene Sulfide
FEP
PTFE
PE-CTFE (Modified)
Vinyl (PvC)
Cellulose Acetate
Polypropylene
Polyamide
Polyurethane
Polyamide
Polycarbonate
Polycarbonate
Polyester, Thermoset
Polyamide-imide
Sulfane Polymers
Polyetherimide
Polyester, Thermoplastic (TPES)
Acetal
Polyamide
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M anufacturer
Allied Signal

Quantum

Quantum

Plastics Engineering
Rohm & Haas
Goodyear

M obay

Akzo

Schulman
Polysar
Premix
Akzo
Radilon
Resinoid
Rexene
Rogers

Phillips

BP Chemicals
Akzo

BASF

Akzo

Mobay
DuPont
DuPont
DuPont
Goodrich
Eastman
Eastman
Texapol
Mobay

ICl Advanced
ICl

Thermofil

BP Chemicals
Amoco
Amoco
GEPlagtics
BASF

BASF

BASF

To place an order or for more information call 1-800-323-5158
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Brand Name/Generic Plastic Index (Continued)
All listed brands are® Registered

Brand Name
Vdite

Vaox

Vandac

Vandarl

Vectra
Victrex
Vista
Vydyne
Wellamid
Xenoy

Zytel

Generic Plastic
Phenolic Molding Compound
Polyester, Thermoplastic (PBT)
Polyester, Thermoplastic
(PBT Alloy)
Polyester, Thermoplastic
(PBT Alloy)
Polyester, Thermoplastic (LCD)
Peek
Vinyl
Polyamide
Polyamide
Polyester, Thermoplastic
(PBT/PQ
Polyamide (Nylon)

M anufacturer
Vdite

GE Plastics
Hoechst Celanese

Hoechst Celanese

Hoechst Celanese
ICl

Visa

Monsanto
Wellman

GE Plagtics

DuPont

To place an order or for more information call 1-800-323-5158



