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Introduction

As available materials have improved and as manufacturing efficiency drives consideration of alternatives to traditional pro-
cesses, adhesive bonding has become increasingly more important industry wide. The major function of adhesives is to fas-
ten two or more ‘“‘adherents’ (i.e., materials and/or parts which are to be bonded) together. This document covers known
terminology associated with these materials and processes as related only to electronic assembly.

Adhesives are increasingly being used in applications, replacing the more traditional methods of fastening. In spot welding
and mechanical fastening, the strength of the structure is limited to the areas where the members of the structure are in con-
tact with the weld or fasteners. But when parts are bonded together with adhesives, the stress is transmitted from one mem-
ber to another in such a way that stresses are uniformly distributed over the entire surface area of the bond. Adhesives can
be used to bond together dissimilar materials, whereas welding and soldering are limited to a few materials that can be
bonded together by these methods. In addition, adhesives are being specified in applications which require reduced weight
and space that preclude the use of hardware fasteners. Adhesive bonding is used in conjunction with various types of assem-
blies and components (e.g., printed circuit assemblies (PCA), connectors, transformers, enclosures, etc.). The designer and
the users of adhesive bonding for electronic applications must be aware of the properties of various types of adhesive bond-
ing and their interactions with assemblies and components to protect them in the end-use environment for the design life of
the end item. This document was written to assist designers and users of adhesive bonding in understanding the character-
istics of various adhesive bonding types, as well as the factors that can modify those characteristics when the adhesive
bonding is applied. Understanding and accounting for these materials can ensure the reliability and function of electronics.



November 2015 IPC-HDBK-4691

Acknowledgment

Any document involving a complex technology draws material from a vast number of sources across many continents. While
the principal members of the Electronic Assembly Adhesives Task Group (5-11c) of the Electronics & Joining Committee
(5-20) are shown below, it is not possible to include all of those who assisted in the evolution of this handbook. To each of

them, the members of the IPC extend their gratitude.

Electronics & Joining
Committee

Chair
Leo P. Lambert
EPTAC Corporation

Vice Chair
Renee J. Michalkiewicz
NTS - Baltimore

Electronic Assembly Adhesives
Task Group

Chair
Nate Grinvalds
Rockwell Collins

Technical Liaison of the
IPC Board of Directors

Bob Neves
Microtek (Changzhou) Laboratories

Electronic Assembly Adhesives Task Group

Frederick P. Beltran, L-3
Communications

Neil Bolding, MacDermid Autotype
Inc

Lance Brack, Raytheon Missile
Systems

Beverley Christian, BlackBerry

Laura Cohen, Continental Automotive
Systems

Robert W. Cooke, NASA Johnson
Space Center

Caroline Ehlinger, Rockwell Collins

Nate Grinvalds, Rockwell Collins
Ife Hsu, Intel Corporation
Richard Iodice, Raytheon Company

Maurice LeBlon, Al Technologies,
Inc.

Jane Li, LENOVO (Beijing) Limited
Zhe (Jacky) Liu, ZTE Corporation

Michael J. McCourt, Ellsworth
Adhesive Systems

Garry McGuire, NASA Marshall
Space Flight Center

Agnieszka Ozarowski, BAE Systems
Douglas O. Pauls, Rockwell Collins
Dan Strawn, Ellsworth Adhesives

Brian J. Toleno, Henkel Corporation
Debie M. Vorwald, Rockwell Collins

Bill R.Vuono, TriQuint
Semiconductor

Fonda B. Wu, Raytheon Company

Leo Zhao, LENOVO (Beijing)
Limited

il



IPC-HDBK-4691

November 2015

This Page Intentionally Left Blank

iv



November 2015 IPC-HDBK-4691
Table of Contents
T SCOPE ... 1 54 Flexural Properties .......cc.cccoeeeveerieenieenveneeene 17
1.1 PUIPOSE ..o 1 5.4.1  Flexural Strength .......ccccocervimnininicninienenenn, 17
2 APPLICABLE DOCUMENTS oo 1 5.4.2  Flexural Strain .......ccccceoceviiiiennieniieeneeneenenn 17
20 IPC oo g 43 Flexural Modulus oo 17
2.2 ASTM i 2 3.3 COmPressive Properties .......oowerriverssiees 17
23 Joint Industry Standard ..........oocoroooocerreroee. 3 5.5.1  Compressive Strength ......c..ccocceevieriiiinieneennen. 17
24 Military Standards .........oooooorooooeorreoeo 3 5.5.2  Poisson’s Ratio ......cccceceeverienineniicnenicicnenn, 17
2.5 UL e 3 5.9.3  Compressive MOQUIUS wvorvevesreses v ssnreesone 18
26 Federal Standards ..o 3 5.6 Hardness .....ccccoceevereeiininieniccnccecnceceens 18
5.7 Peel Strength .......ccocoeveniiiininiiiicc, 18
3 REQUIREMENTS ......ccoocoiiiiiiiiieinene e 3 58 Abrasion Resistance ... 18
3.1 Terms and Definitions .......c.cccceeevveneevenceneene. 3
3.1.1  Material Terms and Definitions ...........c..cc.coe.e. 3 6 R:\lsg L.:.:g!lp I\NII EQI.T_ISISERMALPROPERTIES ............ 20
3.1.2 Application Terms and Definitions .................. 4 6.1 Thermal-Mechanical Properties ...................... 20
4 ADHESIVE CHEMISTRIES .......cccooceeveviieeeeennnnn. 10 6.1.1 Coefficient of Thermal Expansion (CTE) ........ 20
4.1 ChemiStry TYPES .eecvevveevvereeiienieeienieeieneeieiene 10 6.1.2  Glass Transition Temperature (Ty) ...cocovvneennee 20
4.1.1  Polyurethane ..........ccccccoveviniieniniinieninienenne 10 6.1.3  Thermal Stability .......cccccceoviiiiniiniiniiiiine 20
4.1.2  EPOXY torteiiieiienieeiteste ettt 10 6.1.4  Temperature Gradient ..........cccceveveveveereeneennnen. 21
4.1.3  ACIYHC i 10 6.2 Thermal Transfer Characteristics ..................... 21
4.1.4  SIlICONE eviviiiiiiiiieiieeeeeee e 11 6.2.1  Thermal EmisSivity .......ccoccvrvieniieriiiinieniennnenn 21
4.1.5  Other Chemistry TYPes ....cccoceevereevueneeveeneenne. 11 6.2.2  Thermal Conductivity .......c.cccocerervienenveniennenn 22
4.2 Cure MechaniSms ........ccccceeveeveereneeieneeieienne 12 7  DISCUSSION OF ELECTRICAL PROPERTIES .. 23
4.2.1  Heat CUI® ..ooceeviiriiiiiieiinceicneecseereeeeeeee 12 71 Insulation Characteristics ... 23
4.2.2  Heat Accelerable ........ccccocevineeninenienenieene 12 7.1.1  Moisture and Insulation Resistance (M&IR) .. 23
423  HUmidity ..occoovieieiieieieeeee e 12 79 Dielectric PIOPEIHES ~.vvvvrroesoroeeerereereeseeseseeen 23
424  Room-Temperature Cure ...........ceceeerverereennenee 12 72.1  Dielectric Withstanding Voltage (DWV) ......... 23
4.2.5 UV/Visible-Light Cure ........cccceocevvverenrnienenne 12 722 Dielectric Constant (Dk) and Dissipation
4.2.6  Catalytic CUIE ...cceovveeeeeiieieieeeeie e 13 Factor (D) .eoeeeeieeiieieeeeee e 23
4.3 INhibition ....oooovvviiiiiiiiiieececeee e 13 7.3 Electromagnetic Interference (EMI) and
3.0 SHCONES v 13 Electrostatic Discharge (ESD) oo 23
432  UV-Cure Adhesives ... 14 731 EMI o 23
732 ESD e 23
5 DISCUSSION OF MECHANICAL PROPERTIES ... 14
5.0 ARESION .ooooooeoeoeeeeeeoeeeoeeeeee e 14 8 PHYSICAL PROPERTIES ... 24
51.1  Mechanical THEOTY oeeeeevrressoeeorsreeseeereree 15 8.1 Flammability .......ccoccovieniiiiiiinieriiiiieieeeee 24
512  Adsorption (Chemical Bond) Theory ........... 15 8.2 Permeability .......cocooeierienieiiiicreeeeeeeee 24
513  Weak Boundary Layer TheOry .......ooooocorrro.. 15 8.3 Chemical ResiStance ........c..ccocceeveevcieeneeneennnen. 24
52 Shear SUength w.ooooooooooeeoeoeeeoeeoeseeeeoeeeerrnn 16 B4 Specific Gravity oo 25
573 Tensile PrOPETtEs .....vrroooerrrrereerrreseerssesere 16 8.5 VISCOSILY tvveveeuierieririenieieieeeeeete et eeenes 25
531 Tensile SUENth wovvoooooereeeeeesoeeeeseees e 16 831 Spindle Measurements ...........cceeoooveesisnenes 25
532 Tensile SN oo 17 832 Viscosity vS. RRCOIOZY woovvrivrcsivrscse 2
5.3.3  Elastic Modulus (Also Known as Young’s 8.5.3 FIOW, Cup Measurements (Rar@:ly, if Ever,
Modulus, Tensile Modulus or Modulus of Applicable to Adhesive Selection or Use) ...... 25
ElaStiCity) ..veeveereieeiienieeieeiee e 17 8.5.4  Extrusion Rate .........cccccevevievieniiieieeieieeeenn, 26




IPC-HDBK-4691

November 2015

8.5.5  TRIXOOPY ..eerieriieiiniieiiiieie et
9 DESIGN CONSIDERATIONS AND END-USE
ENVIRONMENT ..ot

9.1 Design Philosophy .......ccccccvvivinincncinincnnne.
9.2 Design for Adhesive Bonding ...........cccceeeenee.
9.3 Joint Design Considerations ........c..cc.cceeeevvenunene
9.3.1  Joint Loading FOrces .......c..cccceevvevrverinenennenn
9.3.2  General Joint Design Rules .........cccceeveereenen.
9.4 End-Use Environment ..........cccoceeveeneneeniennnns
9.4.1 Intended Function in the End-Use

ENnvironment .........ccccoceeveeieninieeneiieneneeeeeeene
9.42  Outdoor Environment .........cc.cceeeeevvervueenieennnenn
9.4.3 UV Radiation ......cccceceveeienenienenieienieeienene
944  HUumidity ...ccccoovieviniinininiincncceeeeeeeeeeee
9.4.5  Pollutant Gases ........ccoceevererveenrereenieneeeenneenn
0.4.6  OZONC .cveviiiiiiieieiteieeeee e
9.4.7  Acid Rain ...ccoooiiiiiiiiee
9.4.8  Marine and Coastal Environment ....................
0.4.9  Salt Water .....ccceevevieiinieiencceceeeeeee
9.4.10  Fresh Water ......cccccoeevveeviieciieeieeceeeiee e
9.4.11 Chemical Compatibility .........ccccoervverrrrrevennnnne.
9.4.12 Chemical ResiStance ..........cccocceevverveecreerneennnnn.
9.4.13 Biological Compatibility .........ccccccceverieruennnne.
9.4.14 Vapor ResiStance ..........ccccocevvererienenceneennennes
9.4.15 Corrosion ResiStance .......c..coccoevvevvecererenennenn
9.4.16 Fungus ResSiStance ........c..cccoceveveiiereecnenennenn
9.4.17 Radiation ResiStance ...........c.ccovervveveervereenennne
9.4.18 Residues Related to PCBs and Components ...
9.4.19  SPACING .eeoveeiiiieieeieeeee et
9.4.20 Residual Stress Effects on Substrates ..............
9.4.21  SIEEVING eeeiiieiieieeiieieeeee e
9.4.22 Light-Emitting Diodes (LEDS) ......cccccecuruennene
9.4.23  Part GEOMELIICS ..ccveevvveereerierreerieenieeeieesseenenens
9.4.24  Surface Texture/Surface Energy of

Enclosures/Substrates .......c...cocceeveerieeneeneennne.
9.5 AUOMOLIVE .eoeiviiiieieiieiiec e
9.6 Avionics Environment ...........cccoeeeeeeiieniennnnne.
9.6.1 Aircraft on the Ground (AOG) ....ccceeevvevveeeennn.
9.6.2  Equipment Outside the Pressure

Containment Compartment

During Operations .......c..ccoecveeveereerieeneeneennnes
9.6.3  Equipment Inside the Pressure

Containment Compartment

During Operations .........cc.cccceeceeveeeeneneennennnens
9.7 Space Environment ..........ccoceeeveenieeecnenenienne
9.7.1  Outside Habitable Areas .........cccceeeeeveeeereennenne.
9.7.2  Inside Habitable Areas .......c..cccoceoeververenennnn

9.7.3  Release of Volatiles .......c.cccocevverveninienenieenne 35
9.7.4  Structural Applications .........c.cceceveecvenieneenenne 36
9.8 Medical Environment .......c.cccccecevirvencnicnnen. 36
9.9 Geothermal Environment ...........ccccceoeeveniennene 37
9.10 Nuclear Biological Chemical Warfare

Environment .........cccccoceevieniiiiieinienieeeeeee, 37
9.11 Adhesive Material Selection .......c..ccccceceveeenenne 37
9.11.1 Selection With End Environment in Mind ...... 37
9.11.2  Qualifying an Adhesive ........c..ccccoecevvieniniennnnne 37
9.11.3  Vendor’s Data Sheet .........cccccoveevienercieneneennenne 37
10 LONG-TERM RELIABILITY AND TESTING ......... 38
10.1 Failure Mechanism .........ccccecevieienieiencnenene 38
10.1.1  Loss of Transparency/Discoloration ................ 38
10.1.2 Cracking ....cocceoeveeienieienieieneeesieeeeieeeeee 38
10.1.3  Loss of Adhesion .......ccccoceevereeienenienieeieene 38
10.1.4  Bubbles/Voids ......cccceceeveemeeiineeninenicniinieiene 39
10.1.5  BISIErING .veveeeieriieiieiieieeieeee e 39
10.1.6  Joint “Starvation”™ ........cccoeveeiennienienienenennenn 39
10.1.7  Charring ....occoceoeeeeieieeneseee e 39
10.1.8  Degradation .........cccceeevereneneeienenenineneneenenns 39
10.1.9  Chemical Attack .....c.ccocovevevieiiniininineneee 39
10.2 Accelerated Testing .........cccccceieieniiiencnnennne 39
10.2.1  Test Parameters .......c.ccoceevevveeeenenenenenieneenenes 40
10.2.2  Examples Of TestS ...ccceceriereneriienieeienieeieeene 40
11 MANUFACTURING/EQUIPMENT

CONSIDERATIONS ........occiiiiiiiieeeeeeeeeeeene 40

111 Equipment Considerations ............c.ccecceveevennen. 40
11.1.1  Single-Component Dispensing — Medium-

to High-Viscosity Adhesives ........cccccoveerueenee. 40
11.1.2  Two-Component DiSpensing ..........c.ccccceeveenuene 42
11.1.3 Two-Component Special Packaging ................ 43
11.1.4  Meter-Mix Machines .......c.ccceceveeeeeneneneenne 44
11.1.5  Proper Mix Ratio ......cccccovieveerieienieieiieieene 44
11.1.6  Vacuum Degassing of Mixed Materials .......... 44
11.2 DISpensing ......cccocceeevieiieniniieiieeeeeeee 45
T1.2.1  POUTING .ooovieeieiieiieieeieeie et 45
11.2.2  Positive Displacement Piston Metering ........... 45
11.2.3  Brushing .....cccoeceeeeiieieieeieie e 45
11.2.4  SPraying ...cocceceeeeeeeieiiesiesieeee e 45
11.2.5 Highly Filled Materials ........ccccccceeerinenenenne. 45
11.3 Polyurethanes Containing Isocyanates ............. 46
11.4 Displacement System Size .........ccccecceneenennene 46
11.5 Component Density and Application

ClIeAraNCe .....coceevvevereiieieiieieieeeeie e 46
11.6 Cure Characteristics and Side Effects

Of CULING cvvieieeieeeeeee e 46

Vi



November 2015 IPC-HDBK-4691
11.6.1 Curing EXotherms .........ccccceverienenenieninieene 46 14.4.1 Chemical ......ccccooiiiiiiniiiiiieeeeeeee 54
11.6.2  Work Time (Pot Life) .......cccceeevveeeiiiiiieeiene 46 14.4.2 Mechanical Stress ......ccccoocveeeviieeiieesiieeeiieennns 54
11.6.3  OUtASSING ..eoovieveeiirieeienieeienieereeeeeeie e 46 14.4.3 Thermal Degradation ........c..ccccoceveveneniennennene 54
11.6.4 Cure ByproducCts ........cccceeceevereenenienienieeieiene 47 14.5 Re-bonding .......cccceveevieiieiiiiieienceeceeeee 55
11.6.5 Shrinkage/Residual Stress .......c.ccocevevveveeenneene 47 14.6 Interlayer Adhesion ..........ccccovvieviiiiniienienieenne. 55
11.6.6  Cure Process Considerations ..........c.cceceecvenuenne 47 14.7 Combination Rework Methods .........c..cccc..e... 55
11.6.7 Premature Surface Cure/Solvent Entrapment .. 47 14.8 Cleaning After Stripping ........ccccceeereevenveenene 55
11.6.8 Exceeding Cure Recommendations ................. 47 15 ENVIRONMENTAL, HEALTH AND SAFETY
11.6.9 Effect of Temperature on Viscosity ................. 47 CONSIDERATIONS .......ccoiiiiiiiieiceieenieeieiee 56
11.7 Flash Point ... 47 15.1 Viscosity Adjustment Considerations .............. 56
11.8 Material Storage .......cccecceeveeviieerienienieeneeene. 48 15.2 Curing Ventilation Considerations ................... 56
11.9 Material Compatibility .......cccccoevirininenennne. 48 15.3 Workplace Considerations ..........ccccceceeveerennnes 56
11.9.1 Compatibility With Process Materials ............. 48 16 LEAD-FREE PROCESSING THAT AFFECTS
11.9.2  Solder Mask .......ccoceveeveniiiicninicniniciceceee 48 ADHESIVE BONDING .........ccoccoiviiniiiienieeienenne. 56
11.9.3  Components .........ccccoeeceeeieiieniinicniiiesieeieiene 49 16.1 Materials That Leach From Substrates at
Higher Temperatures .........ccccoccevveevenennenennns 56
12 PREPARATION FOR.ADHESIVE BONDING ....... >0 16.2 Changes in Surface Energy of Substrates ....... 56
12.1 Substrate Pr.eparatlon ............................ R 50 163 Glycols From Solder MasKS ..o..oooooooroo. 57
12.2 Surfage Residues and Impact on Adhesive 16.4 Flux/Paste Residues are More Aggressive ...... 57
MaterialS ......cooceveeeieniiiiiicneeeeeeee 50
12.2.1 Residual FIUXes ......cccccoceviieiinieniiinieiieieee 50 17 ENVIRONMENTAL REGULATIONS ...................... 57
1222 PrIMErS ..oooeiieiiiiieiieeciceeeeeneeene e 50 17.1 Restriction of Hazardous Substances
1223 Prlmlng for AnyllCS ......................................... 51 (ROHS) .............................................................. 57
12.2.4  Priming for Urethane ...........cccccooeverieniniencnne 52 17.2 Registratipnz Evaluation,'Authorization
o and Restriction of Chemical (REACH) ........... 57
12.2.5 Priming for Polysulfide ........c.cccocevvininncnine 52 )
o 17.3 Toxic Substances Control Act (TSCA) ............ 57
12.2.6  Priming for EPOXY ..c..ccccevviriiniinininiiniinieee 52
12.277 Plasma Treatment ............cccccoceveniiiieniniiennnnne 52 Figures
12.2.8  Mechanical Etching .........cccccoceceninvienininncnne. 52 Figure 3-1  Example of a Silica Filler Being Added
12.3 Preheating in Electronic Adhesive Bonding to Epoxy as a Percentage by Weight................ 3
Applications Is Rarely Required .............c..c..... 52 Figure 3-2  Variety of Insoluble Pigments ...........ccccceeeruennnne 4
12.3.1  Waxes or Mold-Release Agents May Figure 3-3  Dispensing Assembly with AOl Camera
Remain on the Components .............ccccceueunee. 52 ON the Leftem e 5
12.4 Cleanliness .........cceceeeerierieereeneeieneeeseeeeeene 52 Figure 3-4  Dispensing Via Manual Syringe.........c.cccceevruenne 5
13 APPLICATION PROCESS MONITORING ... .. 53 Figure 3-5  Dispensing Via Air-Assisted Caulking Gun........ 5
. c Figure 3-6  Dispensing Via Time-/Pressure-Controlled
13.1 Inspection Guidelines ..........ccocceeveevverrieenieennnn. 53 MaNUAN DISPENSET oo 6
13.2 Monitoring an Adhesive Bonding Process ...... 53 Figure 3-7  Dispensing Via Fully Automatic X-Y-Z-Axis
13.2.1  Workmanship .......ccceceviiiiiiniininiiienieieee 53 Computer-Controlled Systems............ccccceeeee. 6
13.2.2  Oven Profiling .....cccocoeeiueuriniieeinrieeeseeeene 53 Figure 3-8 Examples of Dispensing Valves ...................... 6
13.2.3  Volumetric Shot SiZe .......ccccoceeeeiererreeiererennnns 53 Figure 3-9  Differential Scanning Calorimetry Output.......... 7
13.2.4  WEIght oo 53 Figure 3-10  Differential Mechanical Analysis Outplt............. 7
13.2.5  Hardness ........ocoooeevemeeveceereeeiereseereeeseereesenenas 53 Figure 3-11 - CONVEYOT ... 8
Figure 3-12 Examples of ReSEervoirs........ccccocvrveneineeniennenns 9
14 REWORK AND REPAIR PROCESSES ... 53 Figure 3-13  Vacuum PUmMp ....ccccoeceeeiieeieeeeeeee e 9
14.1 Rework and Repair Procedures .............cc.c...... 54 Figure 4-1  Typical UV CUrNg SYStemM.........ovvvvrrreeeerrrre. 12
14.2  ESD/Electrical Overstress Controls ................. 54 Figure 51  Adhesive Bonding Failure Modes.................... 16
14.3 EnVironmental, Health and Safety Rework Figure 5-2 Lap Shear Specimen Loaded in a
and Repair Considerations ..........ccceceeveveneennee 54 Tensile TESEr......cviveeeeeeeeeeeeeee e 16
14.4 Removal Methods ..........cceeviieiiiieiiieeiieciee, 54 Figure 5-3  Young’s Modulus Stress vs. Strain Curve........ 17

vii



IPC-HDBK-4691

November 2015

Figure 5-4
Figure 8-1
Figure 8-2
Figure 9-1
Figure 11-1
Figure 11-2

Figure 11-3
Figure 11-4

Figure 11-5
Figure 11-6
Figure 11-7
Figure 11-8
Figure 11-9
Figure 11-10
Figure 11-11
Figure 11-12
Figure 12-1
Figure 13-1

Table 6-1
Table 6-2
Table 9-1

Joint Design Guidelines.........ccccccoevcvveieeenenn.
Viscometer (Cone and Plate)

Rotating Spindle Viscometer

Types of Adhesive Bond Joints ...........cccc...... 29
Examples of Container Pumps...........ccccceeeuenne 41
Pneumatic Dispense Gun for 2 oz,

5 0z, 6 0z, 8 0oz and 12 oz Cartridges ............ 41
Single-Component Cartridges ........cccceeveerneene 41
Single-Component Dispensing —

Medium- to Low-Viscosity Adhesives .............. 41
Pressure Pot........cccoociiiiiiiiiiee 42
Syringes and Dispense Needles ..................... 42
Various Mixing Spatulas ...........ccccecieiieeninnn. 42
Dual-Cartridge Packaging...........ccccceerecneenienne 43
Static MIXErs ...c.eoiiiieiiieciiecee e 43
Two-Component Packaging..........ccccceveveeniens 43
TWIN PaCK ..oeoviiiiieieeeeee e 44
Meter-Mix Machine .44
Flux Residue........cooviiiiiiiiiiiieec e 50

Scale for Measuring an Adhesive Sample ...... 53

Tables
Representative CTE of Various Materials.......... 21
Thermal Conductivity of Various Materials ........ 22

Temperature Classifications of the Automotive
INAUSEIY e 34

viii



November 2015 IPC-HDBK-4691

Handbook on Adhesive Bonding in
Electronic Assembly Operations

1 SCOPE

For the purpose of the initial version of this document, the discussion of adhesives will be limited to liquid, paste and gel
materials and closely related film adhesives, which require some form of ‘“cure” mechanism to achieve their full perfor-
mance. Materials that rely primarily on pressure-sensitive bonds, whether coated on an inert film or not (generically “tapes’)
will not be addressed at this time. Similarly, though there is much overlap in material chemistry and application, the sub-
committee has chosen to defer the discussion of underfill materials at present. Underfill materials are discussed in
J-STD-030. Surface mount adhesives are also not addressed in this document. Surface mount adhesives are discussed in
IPC-SM-817.

Adhesives, for the purpose of this document, are defined as a material (e.g., epoxy, silicone, urethane, cyanoacrylate, poly-
imide, etc.) that is applied in an uncured state and subsequently processed (i.e., cured) to form a rigid or rubber-like state.

Processing characteristics and curing mechanisms are dependent on the adhesive chemistries used. The desired performance
characteristics of an adhesive are dependent on the application and must be considered when selecting adhesive bonding
materials and adhesive bonding processes. Users are urged to consult their suppliers for detailed technical data.

This guide enables a user to select an adhesive based on industry experience and pertinent considerations. It is the respon-
sibility of the user to determine the suitability, via appropriate testing, of the selected adhesive and the application method
for a particular end-use application.

Adhesive bonds may have several functions depending on the type of application. The most common are to:

e Attach one or more electronic functional devices to a substrate.

* Absorb mechanical stresses that would otherwise compromise electrical (e.g., solder) joints.

e Inhibit corrosion.

* Improve fatigue life of solder joints to leadless packages.

e Inhibit arcing and corona, in particular for high-voltage applications.

* Provide mechanical support and prevent damages due to mechanical shock and vibration.

* Provide a mitigation method for the growth of tin whiskers.

1.1 Purpose The term “‘adhesive bonding” can be ambiguous and be interpreted to mean many things in various indus-
try assembly processes.

The purpose of this handbook is to assist individuals who must either make choices regarding adhesive bonding or who must
work in adhesive bonding operations and also to provide guidelines for the design, selection and application of adhesive
bonding as it pertains to electronic assembly only.

2 APPLICABLE DOCUMENTS

2.1 IPC?
IPC-T-50 Terms and Definitions for Interconnecting and Packaging Electronic Circuits?
IPC-CH-65 Guidelines for Cleaning of Printed Boards and Assemblies

IPC-TM-650 Test Method Manual
2.6.1.1  Fungus Resistance - Conformal Coating

2.6.3.1  Solder Mask - Moisture and Insulation Resistance

1. www.ipc.org
2. Current and revised IPC Test Methods are available on the IPC Web site (www.ipc.org/html/testmethods.htm)






