Adhesive Technology for
Bonding Plastics

Mitchell Rakus Jr.
Senior Consultant

North American Organic Coating
Consulting LLC

NAOC Consulting LLC



Using Adhesives

Advantages

e Join dissimilar materials
e Versatile

e Optimized for product
requirements

e Can be easy to use

e Can combine with other
Processes
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Disadvantages

Slower cycle times
Cost

Cleaning, fixturing &
setup Issues

Some substrates not
appropriate

Stress cracking issues



Adhesive Usages

e Structural
— Bonding load bearing parts of a product
* Non-Structural

— Bonding materials for insulation, cushioning and
paneling.
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Measurements / Tests / Specifications

* Tensile Strength (ASTM D638)

* Compressive Strength
(ASTM D695)

e Shear Strength (ASTM D1002)

* C(Cleavage Strength — block (ASTM
D4501)

e Peel Strength (ASTM D3330)
* 9 Elongation (ASTM D638)
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Viscosity

Open Time / Pot Life

Temperature resistance

Hardness (ASTM D785)

Thermal Expansion (ASTM D696)
Water Absorption (ASTM D570)



Stress Types
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Product Design

* Materials — Substrates
* Product Shape
e Joint Types
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Substrate Materials

* Polyoliphins — try something else

* Plastic — Metal mixes

* ABS, polycarbonate, PPO, polystyrene
e aminates

* Thermal / Pressure form
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Part Shape

e Complexity of design
e Stress points & type
e Surface texture

e Fixturing issues
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Joint Types

==

LAP/OVERLAP JOGGLE LAP BUTT
GOOD GOOD FAIR/POOR
SCARF SINGLE STRAP DOUBLE STRAP

FAIR GOOD BEST
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Part Cleaning

e Solvent Wipe  Thermal Treatment

* Alkaline Cleaning * UV Exposure

e Ultrasonic Cleaning * Primers

e Flame Spray e Abrasion
Treatment e Etching

e Corona Discharge - edFine f Gilber

e Plasma Treatment Treatments
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Adhesive Types

e Two Components * Tapes

- Epoxies * Hot Melts

~ Urethanes e Adhesive Films
* UV Cure e Contact cements
* Anaerobic

— Cyanoacrylate

— Acrylics

NAOC Consulting LLC

11



PERFORMANCE

Adhesive Types

ADHESIVE CATEGORY

COMSIDERATIONS [FeFperenapEiee Epoxies Hot Melts Light Curs Silicones | Urethanes | 2-Part Acrylics | 2-5tep Acrylics
Berefits Excebent Widerange of | Fast, large R Excellant Excellen Good impact Good impact
adhesion 1o formudations | gag filling cureladhesion | temperature | loughnessl resistance) resistancyl
rubber or plasics b phastics resistance ety flexkility Tl iy
Limitations Lirw satupnt Mixng Lo zant Light Cure Low strength | Sensiiveto | Midng required | Primer reguined
EsislanGe required resstance | System required rrickEbure
Temperaiure Resistance
Typical for the categary [*F) -5 1o + 180 %o +1B0 | <65 to +250 -Bf 1o +300 E5 o +400 | -B5 10 +250 -5 o # 250 6610 #3300
High=st Rated Product [*F) +250 +215 +330 +350 + ) + 300 +250 +400
Environmental Istance
Polar Salvan Posar' Yery goad Good Good Good Gond Good G
fex Ha0, Ethplans Glpon,
IFA, Acelong)
Men-Polar Sobvents Goad Excefen Good Very good Pocr Good Very good Very good
fene. Motor O, Toluene,
Gasoine, 47F)
Adnesion Lo Substrates
Metals Very good Excadian Good Good Goad (ood Excolant Excaliam
Plastics’ Excellant Fair Vary good Excelont Fair Very good Excelen Fair
Glaee Poce Exellent 004 Farsliant Very good Good Gaod Exceliznt
Rubker Very good Fir Fair Fair Giood Good Foar Poat
Wood Good Wery Goaod Excellent Foor Falr Fair Giood Good
(werlapping High High Low High Lot Mizditem High High
Shear Strength
Peel Strength Low Medium WMedium Megium Meium edium High Medium
Tensile Strergth High High Lo High Lo Pledium High High
ElongationF lzxibility Lo Low High Medium Yery High High High Medium
Hardnass Rigid Rigid Semi-soft Semi-ngid Saift Sof Sermi-igd Semi-rigid
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Adhesive Types

ADHESIVE CATEGORY

PROCESS
CONSIDERATIONS I e Ty T | Light Cure | Silicones | Urethanes [ 2-Part Acrylics | 2-5tep Acrylics
Mumber of Components 1 2 1 1 1 2 2 i
Cure Temperatura Ranm Temp. Room Temp. | Room Temp.” UV Misibie Room Temp, | RoomTemp. [ Room Temp. Room Temp
Fixture Time
Average B0 seconds 15 minutes | 70 seconds 10 seconds 25 minutes | 25 minutes 20 minuters 3 minutes
Fastest 10 saconds 35 mnutes | 20 seconds 5 seconds 10 minuies | 5 minutes 3-5 minunes 30 secands
Full Cure Time 24 hours 12- 24 hours | 1 hour [or 30 - 60 24 haurs 24 hours 24 hawrs 24 hawrs
when coded)* sEGOnds
Cop Fill
bdeal (in inches) 0.001 - 0.003 D004 - 0006 | 0.002-0005 | 002to.000 | 0.004-0.005 | 0.004-0.006) 0.0710-0.040 0.002 - 0.004
Maximum (in inches) 0.010 0.125 0.240 0.25 0.240 0.126 05 0,040
Dispensing/Mixing Mo Yas Yies No Mo Yos Yes Yes
Equipment Required?
Light Cure Yes Yes Mg Yes Yes Ma Mo Vi
Versions Auvailable? .
For mare Information on 1215, 2, 1619, 24-21 28-31, 2 1, 17,20, 21, LA 4,10
pach adhesive category, | 30,55, 61 21, 98,61 58-60 54, 61 54, 61

refer to pages...
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Tapes / Films

e Simple

e Can fill space

e Uniform Thickness

e Eliminates stress cracking
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Hot Melts

* All types of materials
* Thermal setting capabilities
e Can be fast
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References

e Loctite Design Guide for Bonding Plastics

* L octite Surface Cleaning Guide

e Loctite Do It Right Guide

e Assembly Products Guide

e 3M Adhesive Joining Guide

e 3M's Site http://www.3m.com/us/mfg_industrial/plastics/

e Loctite Site
http://loctite.com/int_henkel/loctite us/index.cfm?pageid=10&Ilayout=1
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Thank You
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