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FROM THE EDITOR

SOMETHING BIG TO UNDERSTAND SOMETHING SMALL:
LEARNING MORE ABOUT GECKO ADHESION 
Innovation comes from many places. From the vantage point of a scientist or engineer, nature provides many

examples to emulate. From my vantage point of presenting such examples in a magazine, it  certainly helps when

they are as charming as gecko feet, a source of fascination to nature lovers and pet owners everywhere. To add to

that fascination, how about looking at those feet through a microscope illuminated by a half-mile-long particle

accelerator? In this issue of ASI, we cover both the formulation of adhesives and sealants and the equipment for

testing and analyzing them. A recent story out of the National Institute of Standards and Technology (NIST)

demonstrates how these two topics align, using very large technology to understand something quite small.  

Geckos have inspired many products, including adhesive tapes. Scientists already understood the mechanics of

adhesion in gecko feet, but two academic papers published this year give a clearer picture of the molecular

structures that create it. The adhesion comes from millions of microscopic, hair-like structures on gecko toes, called

setae. Now, scientists have zoomed in and found that they are coated in an ultra-thin �lm of water-repelling lipid

molecules only one nanometer thick.  

Researchers from NIST analyzed the surface of the setae using high-energy X-rays thrown o� by a particle

accelerator known as a synchrotron. The synchrotron microscope showed that the lipid molecules line the surface of

the setae in dense, orderly arrays. Setae provide sticking power because they are �exible and assume the

microscopic contours of whatever surface the gecko is climbing. Even smaller structures at the ends of the setae,

called spatulae, make such close contact with the climbing surface that electrons in both materials interact, creating

van der Waals forces. To release its foot, which might otherwise stay stuck, the gecko changes the angle of the setae,

interrupting those forces and allowing the animal to take its next step.  

Lipids can play a role in this process due to their hydrophobic nature. “The lipids might function to push away any

water beneath the spatulae, allowing them to make closer contact with the surface,” said physicist and co-author of

a paper on the subject Tobias Weidner of Aarhus University in Denmark. “This would help geckos maintain their grip

on wet surfaces.” 

The setae and spatulae are made of a type of keratin protein similar to that found in human hair and �ngernails.

They are extremely delicate. The researchers showed that the keratin �bers are aligned in the direction of the setae,

which might help them resist abrasion. The NIST synchrotron microscope that the researchers used to analyze the

setae is unique in its ability to identify molecules on the surface of a three-dimensional object, measure their

orientation, and map their position. It is located at the U.S. Department of Energy’s Brookhaven National Laboratory,

where the National Synchrotron Light Source II, a half-mile-long particle accelerator, provides a source of high-

energy X-rays for illumination.  

While no particle accelerators are involved, I am quite excited about some of the new information presented in this

issue of ASI. We have an article by Avery Dennison on uses of pressure-sensitive adhesive tapes in automotive

applications, an article outlining new technology from XlynX Materials that facilitates the bonding of low-surface-

energy plastics, and an article by Novagard that explains steps to take when choosing the correct silicone sealant.

We also have information about the upcoming Assembly Show and ASC’s 2022 Executive Leadership Conference.

Happy reading! And please reach out to me at parkerk@bnpmedia.com if you have new technology you would like me

to share with our readers.
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FEATURE

USING PRESSURE-SENSITIVE TAPES TO
MEET THE EVOLVING NEEDS OF THE
AUTOMOTIVE INDUSTRY

Image courtesy of HappyKids / E+ Collection via Getty images

Pressure-sensitive adhesive tapes o�er functionality, versatility, and
customization as the automotive industry produces more EVs and increases

the integration of electronic systems into vehicles.

By Scott Krusinski, Product Manager, Automotive and Other Transportation, Avery

Dennison Performance Tapes

A
nyone who has been shopping for a new vehicle recently has seen evidence of how the auto industry is evolving

and the direction it is going. The two major trends in�uencing auto design and manufacturing at all levels of the

supply chain fall under the classi�cation of electri�cation. The �rst involves the continuing integration of electronic

systems into vehicles, particularly advanced driver assistance systems (ADAS) such as guided cruise control and

parking assist systems. The second is the shift by virtually every manufacturer to electric vehicles (EV).

Both trends create opportunities for pressure-sensitive adhesive tapes (PSATs). PSATs o�er the functionality,

versatility, and customization to address a wide range of challenges OEMs and their suppliers face while navigating

the changes occurring in the industry.

Vehicle Electronics

While today’s vehicles are already incredibly sophisticated electronically, the increased use of ADAS technologies

introduces new challenges that must be addressed. Key components of these systems—cameras, sensors, and lidar

and radar systems—are often mounted on or near the outside of the vehicle where they are exposed to

environmental factors that can a�ect their performance. That means they may require special protection from ice

buildup, electromagnetic (EMI) interference, dust, vibration, and glare.

Figure 1. Electronic applications in automotive interior.

PSATs from leading manufacturers like Avery Dennison Performance Tapes are engineered to make ADAS

technologies more durable and useful. They provide strong bonding with the substrates used in ADAS components

and can protect components from the various factors that can reduce performance and durability. Speci�cally,

PSATs can support:

Bonding: Pressure-sensitive tapes provide a better solution for bonding ADAS components to each other

and to the vehicle than mechanical fasteners or liquid adhesives. They’re easy to apply, require no time to

cure, and can be engineered to withstand conditions experienced by vehicles operating in a range of

climates.

Mounting and sealing: Double-coated polyethylene (PE) foam and acrylic foam bonding (AFB) tapes provide a

cost-e�ective alternative to mechanical fasteners for mounting, sealing, and damping of ADAS technologies.

Through their application, manufacturers can ensure reliable mounting, prevent dust and water from

reaching electrical components, and reduce the vibration that can a�ect vision and sensing.

Gasket bonding and BSR reduction: Rigid electronic components often use laminated die cut foam or �brous

materials between components to absorb vibration, cushion impacts, �ll gaps, and mitigate buzz squeak

and rattle (BSR). PSATs using these materials create strong bonds with the dense urethane and EPDM foam

to optimize ADAS components mounted on the exterior of the vehicle.

Light management: Improperly managed light can negatively impact cameras and displays. Specialty tapes

can be used for light management purposes such as glare reduction, infrared light blocking, full light

blocking, visible light re�ecting, and more.

PTC heater �lm bonding: Positive temperature coe�cient (PTC) heater �lms attached to or around ADAS

cameras, lidar, radar, and ultrasonic sensors can combat ice buildup and enable reliable operation in

freezing temperatures. Thin bonding tapes, such as those in the Avery Dennison Core Series™, bond PTC

heaters to ADAS components. Polyethylene foam tapes can also be used to �ll gaps between rigid

components in this application. These tape solutions can also support �exible printed circuits (FPCs) being

used for applications such as hands-o� detection on steering wheels or occupancy sensors in seating.

Figure 2. PSTA applications in EV battery systems.

Vehicle Electri�cation

The transition to EVs represents a potentially greater disruption to the industry than ADAS technologies. The key to

the success of EVs lies largely with the battery system, and signi�cant resources are being devoted to EV battery

design and manufacturing. As EV batteries evolve, pressure-sensitive tapes are playing an increasingly important role

in enabling batteries to meet OEM requirements. Here are the key applications for tapes in EV batteries.

Thermal runaway protection: Preventing thermal runaway is a top priority for every EV battery manufacturer.

Mica, ceramic �bers, and other materials are used for this purpose. Pressure-sensitive tapes bond these

materials to cells, modules, and pack structures. These tapes feature �ame-retardant adhesives that enable

composites and materials to meet UL 94 V-0 and other �ame requirements. They can also be constructed

with easy release liners to prevent cohesive failure of delicate �brous-based materials.

Flexible busbar protection: Flexible busbars o�er �exibility, safety, and cost e�ectiveness in EV battery

applications. PSATs represent an excellent solution for protecting these �exible, printed circuits. They

provide electrical insulation and �ame resistance in accordance with UL 94 V-0. Dielectric material and

adhesives are also available that are tested for breakdown voltage and dielectric strength requirements

using GB/T 1408.1-2016 and ASTM D3755 test methods.

Thermal interface: Flame retardant adhesive tapes are being used to bond thermal interface materials

(T IMs), such as thermal gap pads, to a heat sink or chiller plate to enable thermal management. Solutions

include silicone-based adhesive tapes for use with silicone T IMs and acrylic-based tapes for use with non-

silicone-based T IMs.

Cell-to-cell bonding: Adhesive tapes are a quick and strong solution for providing structural integrity in an EV

battery pack. Using tapes to bond pouch and/or prismatic cells together eliminates the curing times and

component mixing that are required with liquid adhesives. Additional functionality can also be added to the

tape to meet �ame retardant or electrical requirements.

Electrical insulation and cell wrapping: Electrical insulation and cell wrapping are critical for protecting

sensitive components in EV batteries. Single- and double-coated tapes are available that incorporate

dielectric �lms that are tested using GB/T 1408.1-2016 and ASTM D3755 test methods. Double-coated tapes

can be combined with other materials, such as compression pads, to achieve electrical insulation. Single-

coated tapes can be applied to rigid materials, such as aluminum chill plates and other metal structures.

These tapes can use �ame-retardant adhesives for dual dielectric and �ame protection.

Compression pads: Individual prismatic and pouch cells in EV battery packs need protection from impact and

movement. Placing foams backed with pressure-sensitive tape between each cell provides full coverage

adhesion between the metalized polyester pouch cell and cushion foam. These tape solutions can also act

as an assembly aid because bonding is achieved immediately upon application. As with other applications,

�ame-retardant and dielectric tapes are available for applications where these capabilit ies are required.

Pack seal and gasketing: Creating a tight seal for components is critical in the construction of EV battery

assemblies. Heat-activated and pressure-sensitive acrylic foam tapes are ideal for extrusions and rigid

material bonding. They provide high durability and strength for demanding environments, shock

absorption, and dynamic resistance. The acrylic foam core enables gap �lling between rigid components,

and continuous bond line helps seal out unwanted intrusion and reduces the need for fasteners.

Collaborating to Develop

Solutions

PSATs are already widely used in

automobile manufacturing, and the

growth in ADAS technologies and EVs

will open new opportunities to

leverage the durability and

functionality of PSATs to ensure the

reliability and performance of EV

batteries and driver-assistance

technologies. In many cases, proven

solutions are available today, but

tape manufacturers like Avery

Dennison can also work with

converters, suppliers, and

manufacturers to develop custom

solutions for evolving applications.

To learn more visit, tapes.averydennison.com/automotive.

Figures courtesy of Avery Dennison.
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DIAZIRINE-BASED ADHESIVES AND
PRIMERS FACILITATE BONDING TO LOW-
SURFACE-ENERGY PLASTICS

A new suite of reagents enables bonding of low-surface-energy materials by
employing a novel mechanism achieved by using diazirine groups.

By Jeremy E. Wul�, Department of Chemistry at the University of Victoria, Centre for

Advanced Materials and Related Technology (CAMTEC) at the University of Victoria,

and Xlynx Materials Inc.; Miranda J Baran, XlynX Materials Inc.; Madisen MacFarlane,

XlynX Materials Inc.; Rashid Nazir, Department of Chemistry at the University of

Victoria, and XlynX Materials Inc.; and Mary McFarland, XlynX Materials Inc.

L
ow-surface-energy plastics are ubiquitous in modern society. Various forms of polyethylene (including LDPE,

LLDPE, HDPE, UHMWPE, PEX, etc.) and polypropylene (BOPP and CPP) together constitute the most abundantly

produced polyole�ns on Earth,1 and these polymers are highly valued for their combination of good mechanical

strength, low density, and—most importantly—low cost.2,3 As a result, they are used in everything from automotive

manufacturing and construction to consumer products, surgical implants, and product packaging.4–6

Challenges to Bonding

Unfortunately, adhesive bonding of these low-surface-energy materials remains a signi�cant challenge. Traditional

adhesives work through a combination of hydrogen bonding interactions (between polar groups in the adhesive

layer and those on the substrate surface), van der Waals forces, and mechanical interlocking of polymer

chains.7,8 Because commodity plastics like polyethylene and polypropylene are formed from nonpolar carbon–

hydrogen and carbon–carbon bonds, they cannot participate in hydrogen bonding interactions with traditional

bonding agents. As a result, users of glues, epoxies, and other adhesives observe signi�cant adhesion failure, where

the applied adhesive detaches from the polymer surface.9 While it is possible to enhance the surface energy of

commodity polymers through oxidation (either by chemical means, or else through plasma treatment, corona

discharge, or similar high-energy processes), such methods are costly and labor intensive, and can damage the

polymer substrate.10–13

Figure 1. Mechanism of diazirine activation, and use of diazirines in polymer applications.

A Novel Mechanism

To address the above limitations, the Wul� Research Group at the University of Victoria, together with XlynX

Materials, recently introduced a suite of new reagents that can achieve bonding to low-surface-energy materials

through a wholly novel mechanism.14–22 The team makes use of diazirine groups: small chemical motifs consisting of

a strained three-membered ring that incorporates a single carbon atom attached to two doubly bound nitrogen

atoms (Figure 1A). When activated with heat or light, the diazirine groups expel nitrogen gas to generate highly

reactive functional groups called carbenes. These carbenes can then engage in rapid insertion reactions with any

nearby carbon–hydrogen (C–H), oxygen–hydrogen (O–H), or nitrogen–hydrogen (N–H) bonds. Because almost every

commodity polymer (except certain �uoropolymers) contains these bonds (indeed, the surface of any given

polyethylene or polypropylene chain is nothing but C–H bonds), these diazirine-containing reagents provide an easy

and fast way to bond (or functionalize) the surface of virtually any polymer, whether or not it possesses a low

surface energy.

XlynX Materials now o�ers two lines of products that allow low-surface-energy polymers to be conveniently bonded.

First, the BondLynx© series of molecular adhesives comprises small molecules that incorporate two or more

diazirine groups into their structures (Figure 1B). These can simply be applied between two polymer surfaces then

activated by modest heat (>110 °C or >80 °C, depending on the speci�c product) or UV light (generally 365 nm, but

up to 405 nm for some products now available) to generate carbenes that react non-speci�cally with the two

polymer surfaces. The result is a strong covalent bond, even for surfaces that would be challenging to join by

traditional means. Adhesive forces of up to 5 MPa are achievable for HDPE–BondLynx–HDPE lap-shear samples,

without any need for preparation of the polymer surface and without any extensive formulation of the

reagent.18 The molecular adhesive is simply dispersed in a convenient solvent, painted onto the polymer surface, and

allowed to completely dry before the lap-shear ”sandwich” is assembled. It is important to remove any dispersing

solvent completely prior to activation, since carbenes will preferentially react with residual solvent. Dissimilar

surfaces (e.g HDPE–polypropylene or HDPE–UHMWPE) are just as easy to bond, since at a chemical level, each surface

is merely a collection of C–H bonds.

The reagents are useful for a broad array of applications; however, they do come with two constraints. First, because

any given BondLynx molecule is very small (10–20 Å; 0.1–0.2 nm in length), the polymer surfaces need to be

su�ciently smooth for the crosslinking molecule to bridge between the polymer layers. Second, in cases where

photochemical activation is preferred over thermal excitation (the former method can be much faster than the

latter if a su�ciently powerful light source is available), photons need to be able to penetrate through at least one

of the substrate polymers to reach the adhesive layer.

Broadened Utility

To circumvent these constraints and to broaden the utility of its products, XlynX recently introduced its second line

of products, a family of polymeric diazirines called PlastiLynx©. These new reagents are comprised of polyamine

backbones that are covalently linked to diazirine groups. While these reagents can be directly employed as covalent

adhesives (analogous to BondLynx) they are most optimally deployed as primers for use with existing commodity

adhesives (e.g. polyurethanes, cyanoacrylates, or polyurethanes) that are chosen for their speci�c properties (cost,

curing time, mechanical toughness, etc.).   

To use a polymeric diazirine as a primer (Figure 2A), the user paints a solution of the reagent on the desired polymer

surface. The dispersing solvent (which can be water if required for regulatory purposes) is then allowed to fully

evaporate—once again this is important for the success of the product—and the constituent diazirine groups are

activated with 365 nm light (or longer wavelengths depending on the speci�c polymeric diazirine product). Thermal

activation can be used in place of photochemical curing, if needed, but this tends to degrade the polyamine

backbone of the reagent. Once activated, the diazirine groups on PlastiLynx are converted to carbenes, and some

proportion of these react with the polymer surface. The result is that the substrate polymer (e.g. polyethylene or

polypropylene) becomes covalently functionalized with polar amine groups. These polar groups then readily

participate in strong covalent and non-covalent interactions with a wide variety of readily available bulk adhesives. In

product testing, XlynX has found that the adhesive strength of lap joints made from HDPE–PlastiLynx–polyurethane–

PlastiLynx–HDPE show 950% stronger bonding than control samples made without the use of the primer (Figure 2B).

Figure 2. Use of PlastiLynx as an adhesion primer. Numbers in orange indicate the percentage increase in bonding strength when PlastiLynx is
photocured to each HDPE bar prior to adding bulk adhesive and performing lap-shear testing. (a)West System® 105 epoxy resin containing West 205
hardener. (b)Gorilla® super glue made with 97% ethyl cyanoacrylate. (c)Lepage® PL premium polyurethane.  

The primer also reacts with itself upon photochemical curing (carbenes react non-speci�cally with whatever C–H, O–

H, or N–H bond is in closest proximity), which results in immediate conversion of the thermoplastic polyamine

reagent into a hard thermoset material. This thermoplastic-to-thermoset transition allows for irreversible physical

entanglement of PlastiLynx polymer chains with the chains of the substrate polymer. The cured primer can also �ll

any microscale cracks or crevices on the polymer surface, which in turn provides for a further increase to physical

bonding.

Attaching Dyes or Pigments

As an added bene�t, the amine-coated surface of the

PlastiLynx-functionalized polymer can be harnessed to attach

dyes or pigments (or, in principle, any other functional

group). Amine-reactive dyes are particularly useful in this

context, since they allow the user to easily establish a robust

system of covalent linkages from the polymer surface,

through the primer, to the added dye molecule. Unlike

traditional dyeing methods that rely upon physical e�ects

(and where the dye will eventually be lost from the �nal

product), this method provides a means of attachment that

resists leaching into the environment. Moreover, it  is easy to

encode images or logos by simply carrying out the initial

photocuring step using a pre-cut mask to block the light

from reaching di�erent areas of the substrate’s surface.

BondLynx and PlastiLynx function through a mechanism of

action that is completely distinct from that of any traditional

adhesive, and yet work by simple topical application, much

like existing glues and resins. While their use necessarily

includes a curing step (this can be as short as 30 seconds),

their ability to form strong covalent bonds to low-surface-

energy plastics will open new doors for materials that have

previously been considered resistant to adhesive bonding.

Scientists at XlynX and the University of Victoria are continuing to develop new diazirine crosslinkers for use in an even broader array of applications. They
can be reached at info@xlynxmaterials.com.  
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ASC 2022 EXECUTIVE LEADERSHIP
CONFERENCE PREVIEW

The Adhesive and Sealant Council has planned an informative and timely
program that addresses issues foremost on the minds of industry executives at

its upcoming Executive Leadership Conference.

D
esigned for senior-level industry executives, the Adhesive and Sealant Council’s Executive Leadership Conference

will take place November 1-3, 2022, at the Hilton La Jolla Torrey Pines in La Jolla, California. With a theme that

focuses on the future, the annual event will address the most pressing issues the adhesives and sealants industry

currently faces.

Speaking about the upcoming conference, ASC President Bill Allmond said, “There is a lot on the minds of our

industry’s executives and senior leaders. I can’t remember a time when our industry and global manufacturing has

had so many di�erent challenges to manage simultaneously. The purpose of the executive leadership conference,

and particularly this year, is to feature discussions that help our industry’s leadership look to the future while also

not ignoring what is going on in the present. Many of the topics that we will feature at the conference will focus on

how to address those big challenges.”

Among the presentations included in this year’s conference is “Stranger Things in Supply Chain,” by Christian MacIver,

global vice president of supply chain, Ingevity. The pandemic created an upside-down world across the global supply

chain, which has made supply chain a household word. The tenants of the past, such as “lean” and “just in time” are

ine�ective in this new world. Resiliency and creativity are imperative to battling the onslaught of challenges in

today’s upside-down world. Looking ahead, the supply chain has the opportunity to transform into a value delivery

tool for business. Digitalization and automation will be key in making this happen.

Dr. Bill Conerly, economic consultant, Conerly Consulting LLC, will present “The Economic Outlook.” Conerly will

present his economic forecast with an emphasis on the issues of greatest importance to the adhesive and sealant

industry, including interest rates, labor availability, and international trade. He will o�er speci�c techniques for

managing business in an uncertain economic environment.

Glen Hiemstra, founder of Futurist LLC, will share his experience in learning from the future in an on-stage

interactive conversation, “Lessons from the Future for Leaders.” Anticipating the long-range future, on a time

horizon that exceeds that of our standard strategic planning, can be a very powerful executive leadership tool for

shaping the future. This program will share basic principles of long-range futuring and how they can be integrated

into strategic planning. Hiemstra will explore powerful trends and drivers of change and tease out some key

implications for industry and enterprises.

The pandemic has turbocharged the shift to digital and massive sales channel/market transformations. Today,

customers want to control their buying experience, including problem-solving content and the choice to buy directly

from the factory. Industrial product marketers have signi�cant opportunity to leverage digital, but it is di�cult to

transition traditional market strategies to more digital-centric, customer-focused approaches. “The Digital

T ightrope: Supply Chain to Value Creation,” presented by Thomas Gale, the CEO of Modern Distribution

Management, will explore the challenges and solutions to serving end-user customers digitally across highly

fragmented markets, while preserving critical channel partnerships. Gale will share MDM benchmarking research on

customer digital buying preferences, examples of successful manufacturer-direct and channel-support strategies,

and ideas for building the digital-�rst value chain of the future.

Attendees will also enjoy motivational speaker Aaron Thomas, who will speak on “Opportunities and Platforms:

Overcoming Adversity.” Thomas will explore how being true to what you believe can be tested when presented with

adversity. He will challenge participants to look at their lives, their families, and their jobs to see if they are

maximizing all the opportunities presented to them.

George Misko, senior partner at Keller & Heckman, will present “The Pillars of Sustainability for a Corporate

Enterprise.” In this presentation, he will explore the meaning of sustainability from traditional, legal, and public

perspectives, taking into account corporations’ responsibilit ies to product stewardship, economic stewardship, and

corporate stewardship.

For more information about the 2022 Executive Leadership Conference, listen to a recent edition of the Bonding with

ASI podcast. In the podcast, Bill Allmond discusses more details of the conference, including networking events and

some exciting activities the ASC has planned for attendees. Access the podcast here.
For registration and additional details, visit the Events page on ASC’s website at ascouncil.org.

Speaker images courtesy of ASC. Top image courtesy of Hilton.
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UNDERSTANDING THE CAPABILITIES
OF HANDHELD DISPENSING EQUIPMENT

Image courtesy of unde�ned unde�ned / iStock / Getty Images Plus Collection via Getty images

Many important factors should be considered when selecting the best
dispenser for an adhesive or sealant application.

By Timm Herman, President, Meritool LLC

A
s with any tool, selecting the right kind of dispenser for any job—big or small—is essential for ensuring a

durable �nished product that meets safety and quality standards. Many important factors should be taken into

consideration when selecting the best dispenser for a project, ranging from the type of material being dispensed to

the environmental impact of the tools involved.

Manual, Pneumatic, or Cordless Dispensing?

For applications involving low force, small material amounts, and low �ow consistency, manual dispense guns are

typically the best choice. Powered tools—either battery or pneumatic—come into play when any of these three

variables change. The mixing force requirements of high-viscosity 1K materials or 2K materials of any viscosity often

impact the move to power. Worker ergonomics and productivity are the key drivers here.

In addition, �ow consistency can a�ect the bond performance of a 2K material. The pulsing force of a manual tool

may not deliver acceptable results. In these cases, consistent bond performance is the driver and a powered tool

may be a better choice.

When the considerations of force, material volume, and �ow consistency have been evaluated, and a power tool is

indicated, the next choice is typically a pneumatic gun. Generally speaking, pneumatic tools have a lower acquisition

cost than their cordless counterparts and are sometimes lighter.

Cordless tools’ advantage over pneumatic tools is primarily portability. Cordless guns do not require an air source,

making them “go-anywhere” tools. In addition, they are not tethered to an air hose, which can free up the worker to

be more productive. In recent years, developments in lithium-ion (Li-ion) battery technology have reduced and

reversed the power advantage previously held by pneumatic tools.

Application Examples

The �rst battery-powered cordless dispensers were made for the automotive glass replacement market. The

application challenge was to lay an extremely even bead of a highly viscous urethane in a mobile service

environment.

Cordless won out over previous manual and pneumatic applicators as the tool of choice. These began as 12V NiCd-

powered tools and are now powered by 20-V Li-ion packs, o�ering about four times the capability. (See 20-V AGR

dispenser, 10 oz.)

Two-Component Dispensers

In the early 2000s, some of the �rst two-component cordless dispensers were created for a construction adhesive

company. The company was developing a spot-bonding epoxy designed to replace full-bed mortar for stone cladding

applications, an approach that would reduce assembly labor by over 50%. The application of adhesives in this way

was a breakthrough and required a cordless gun that was also revolutionary.

This tool became the basis for two-component dispensing gun ranges today. It remains the industry’s most powerful

dispensing gun, with models up to 7 kN in dispensing force. The drive system enables high forces, on-ratio

performance, and a high degree of ruggedness and reliability.* (See Epoxy dispenser, 600 ml, 1:1)

20-V AGR dispenser, 10 oz.

A�ordable Dosing

A longstanding requirement in industrial applications, the dosing of materials typically requires a dosing system.

Dosing as an available feature on cordless handheld tools provides a �exible cost-e�ective solution to this product

category.

Dosing may range as high as several hundred ml down to 1 ml, depending on application requirements and

packaging. Dosing is settable by the user to suit speci�c applications. (See 2K dosing gun, 380 ml, 10:1.)

Electric Vehicle Batteries

An adhesive company serving the automotive industry needed to dispense a two-component urethane used in the

assembly of an electric vehicle (EV) battery. The requirements for high force, steady speed, and unique packaging

speci�cations were challenging and existing solutions were not readily available.

A tool was developed by working with the adhesive company through several product generations to achieve OE

approval. Additional guns have been developed speci�cally for EV assembly and service needs. (See Electric vehicle

service tool, 495 ml, 10:1.)

Sustainable Packaging Options

Sausage packaging has long been an alternative to cartridges in industry. Sausages are known to reduce packaging

waste by over 90%, and this is often discussed as one of the sustainable choices that can be made by adhesives and

sealants manufacturers. (See 2K sausage dispenser, 1,200 ml, 1:1.) One downside of sausages, however, is that the

dispensing equipment at the end-user level has been limited and not user friendly.
Battery-powered dispensing guns also o�er more

sustainability advantages. By allowing users to cut the

cord, cordless dispensing guns reduce energy costs

related to pneumatic systems. Up to 10% of a factory’s

energy cost is tied to the production of compressed air,

and 30% of this air leaks away before it reaches the

tool. Manufacturing facilit ies also must dispose of the

oily condensate produced by compressors, and

compressors require monitoring and maintenance. The

capital and operating costs involved in using

compressed air are signi�cant.

As the advantages of pneumatic tools over cordless

have diminished, so has the return on these higher

costs. Cordless dispensing guns are less expensive to

maintain, and they help lead to a safer working

environment by eliminating the tripping hazards of

hoses and cords. The Li-ion batteries can be safely

recycled when they have reached the end of their

lifespan.

Manufacturing industries everywhere are seeking ways

to become more sustainable, and cordless tools can be

a small but important part of this e�ort. The use of

cordless dispensing products can lead to a greener

future, as even small, local changes have a lasting

global impact.

For more information, contact the author at (716) 542-8337 or timmh@meritool.com, or visit www.meritool.com.

*The dualdirect™ drive system by Meritool.
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HOW TO CHOOSE A SILICONE SEALANT

The choice of a silicone sealant can impact the manufacture of a product, its
performance, and its longevity; choosing wisely involves many factors.

By Michael “MK” Kister, VP, Marketing & Product Management, Novagard

Silicones are
versatile and

adaptable, so �nd a
silicone supplier

that is too. O�-the-
shelf solutions, plus

the ability to
customize as
needed, is a

powerful one-two
punch that will

greatly enhance
your speed to

market.

Identifying Performance Expectations

The �rst step to �nding the right material is understanding your

options and how it can help achieve your objectives. Electronics have

very speci�c operational needs, and your choice of a silicone sealant will

depend largely on performance expectations. Ask yourself questions

like:

Do you need to protect dense components or �ne wires

endangered by thermal cycling?

Will your component be exposed to moisture or dust?

Will your product need to withstand intense vibration or

impact?

When you know the answers to such questions, your silicone partner

should work with you to drive the development process and ensure that

the sealant you receive �ts your application.

Most performance characteristics of silicone can be modi�ed across a

spectrum:

Permanent adhesion to reworkable solutions

Hardness that can be modi�ed to meet your application

needs, from extremely soft to incredibly durable

Viscosity ranging from sprayable to �owable to thixotropic

pastes

Wide range of working and cure times to meet your

processing needs

S
ilicone compounds are used to coat, seal, and encapsulate components, protecting electronics under even the

most challenging conditions. Their unique molecular structure provides the rare combination of increased

�exibility and high temperature resistance, allowing more versatility in the design, assembly process, and

performance characteristics of modern electronics. What is the best choice for your application? The selection you

make will directly impact the manufacturing of the product, how it performs, and its longevity.

An elongation test of a silicone sealant.It  is essential to work with R&D engineers who can adjust

the many diverse properties of silicone to provide a

customized solution that �ts your speci�c application. There

is a trade-o� with many of the following characteristics, so

�nding a partner who understands how to balance these

factors will be key to your success.

Hardness

What you need your silicone to do will determine how hard it

should be. You want it to be hard enough to protect against

abrasion but soft enough to provide cushioning and

vibration damping. A hard surface coating is often used to

protect sensitive electronics while a very soft coating

minimizes stress to a component.

Tensile Strength

How much stress does your material need to withstand

before failure? Adjusting the tensile strength of the silicone

determines how much strain the material can endure before

tearing. Most silicones typically range between 50 psi and

450 psi.

A good silicone materials partner should have a variety of o�-the-
shelf solutions. A great silicone partner will have a willingness to

iterate and customize when a current option isn’t ideal.

Elongation

You may need your silicone to stretch or bend to a speci�c degree. An application might need to absorb shocks or

dampen vibrations, so your silicone would require more “stretchiness.” Or perhaps you need a tight assembly

tolerance, so your silicone should have less �exibility. Silicones can typically be formulated with elongation between

50% and 900% by modifying the �ller composition.

Adhesion

What substrate do you need the component to adhere to? Your project may call for silicone that can adhere to

brass, PET (mylar), gold, stainless steel, copper, polypropylene, or other common metals or plastics used in

electronics applications. You’ll want to inform your silicone manufacturer of your substrate so they can modify the

adhesion promoters to meet your requirements. Another aspect to consider is the initial green strength. Do you

need a fast cure to continue moving the component to the next step, or would a slower cure �t better in your

manufacturing process?

Electrical Conductivity

Silicone sealants and greases have excellent electric insulating (dielectric) properties, which prevent electronics from

shorting or arcing. Expect the R&D team at your silicone provider to work with you to identify and craft the right

combination of electrical properties for your application.

Optical Properties

Are you looking for an optically clear coating for an LED lighting application or something slightly opaque to protect

sensitive materials? The level of clarity can add expense to your �nal material, so determine the true level of

transmittance your application requires. Should it be transparent or is a slight color tint helpful during the

manufacturing process? If you’re protecting sensitive information for security purposes, a color �ller can be added

to your �nal formulation.

The Role of Viscosity and Thixotropic Ratio in

Material Application

When considering your choice of a silicone sealant, think

about how the material needs to be dispensed. Where does

the silicone need to be placed? For example, does your

manufacturing process include the use of special equipment?

The viscosity and �owability of the coating should meet your

technological needs. A material with a high thixotropic ratio

will:

When using manufacturing techniques such as spraying or

jetting, lower viscosity and minimal thixotropic characteristics

help ensure your coating, once applied, will �ow through vias

and under chips for complete coverage.

UV tracers can be added to any of the clear or optically clear

translucent materials. When a black light is shined on it, the

UV tracer will �uoresce, revealing where the coating has been

applied and will highlight any areas that were missed. This

allows your team to determine if the material was applied

properly during your in-process quality checks.

Provide more signi�cant control of the speed and

distance that the silicone coating will �ow after it ’s

applied

Prevent silicone from spreading into undesired spots

on the component

Allow a layer of thicker coating to be laid down in a

single pass

Application of a silicone bead with dispensing machine.

Illustrations of viscosity and �owability impacts on coating.

Finding the Best Cure Chemistry for the Manufacturing Process

Once your coating has been applied, what happens next for your component? Are you packaging the part right away,

or does the PCB get installed later that day? Whether you have a fully automated process or a short-run batch, work

with a manufacturer that can provide the optimum cure mechanism for your UV silicone coating.

UV-Only Cure

Do you have boards with deep sections or components that need to be immediately processed for the next step in

your production schedule? If so, you will want to consider a silicone-based UV cure system with a chemistry that

cures almost instantly so you can move on to the next phase of your process. In a UV cure system, speci�c

wavelengths of light interact with and excite a photoinitiator, which begins a cross-linking reaction. This chain

reaction happens rapidly, typically completely curing the material in a matter of seconds. However, the speed of this

reaction leaves little time for adhesion to develop. If you need high, single-pass depth of cure, and high adhesion is

not critical, consider a UV-only cure mechanism.

UV/Dual Cure

If you have a component with shadow areas, you may need a UV primary cure combined with a secondary moisture

cure that eliminates unreacted coating in shadow areas. In a UV/dual cure system, the primary UV cure mechanism

utilizes excited photoinitiators, the same as in a UV-only system. However, if there are parts of your application that

the UV light cannot reach (referred to as “shadow areas”), then the UV-only cure would leave unreacted silicone in

these shadow areas. To completely cure the silicone, the UV cure mechanism described above is combined with a

secondary moisture cure.

The areas the UV light reaches cure tack-free in seconds, while in the shadow areas the secondary moisture cure

mechanism extracts moisture from the environment to complete the cross-linking reactions. Depending on the

manufacturing environment, component architecture, material characteristics, and application, the secondary cure

can take 30 minutes to 24 hours. This secondary moisture cure allows these areas to �nish curing as the component

moves to the next stage of manufacturing. Care should also be paid to the type of secondary moisture cure—oxime

secondary cures can give o� corrosive ketonic acid fumes. If you are working with an electronics application,

particularly an enclosed application, look for a non-corrosive alkoxy secondary cure.

The �nal consideration is the e�ect of the cure mechanism on adhesion. In addition to eliminating unreacted silicone,

the slower secondary cure allows time for the silicone to develop stronger, more complete bonding to your

substrates. If you have shadow areas or need strong adhesion, consider a UV/dual cure material.

UV curing of electronic component.

Moisture Cure

A room-temperature moisture cure process essentially uses moisture from the atmosphere to drive the chemical

transformation we call curing. Standard silicones utilize acetoxy or oxime cure mechanisms, releasing acetic or

ketonic acid fumes, which, if enclosed, will corrode copper and other metals. An alkoxy moisture cure releases a non-

corrosive methanol, which is not harmful to sensitive electronics. The moisture cure process is simple, requiring no

specialized curing equipment. Moisture cure products have longer working times, which can be a bene�t in some

manufacturing processes. It ’s important to discuss your intended manufacturing process in the context of cure

mechanisms and cure speeds.

Catalyzed Addition Cure

For some production environments, the best solution may be an addition cure system. An addition cure mixes two

parts— A and B. Part B contains a catalyst, such as platinum, that initiates the curing process. Using a two-

component system allows for tremendous �exibility. Because the curing reaction takes place throughout all of the

material simultaneously, cure depth is practically unlimited with a catalyzed addition cure system. Some addition-

cure materials must be combined in a speci�c ratio (1:1, 1:2, etc.) for simplicity of processing or to guarantee a

complete reaction. Other addition cure systems are variable ratios. By controlling the ratio of A to B, you can vary

the working time and cure rate based on the application or to adapt to changing environmental conditions within

the manufacturing facility.

Conclusion

As the drive to make products faster and smarter increases, you can expect continued advancement and innovation

in silicone performance. By engaging early in the development process, your partner will have more freedom to

leverage the versatility of this proven solution to help design and develop outcomes that address your need for

speed and e�ciency. The right partner will ask the right questions to customize silicone solutions best suited to

your application's demands.
For more information, email MKister@Novagard.com or visit novagard.com.

Images courtesy of Novagard.
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ASSEMBLY SHOW CELEBRATES 10 YEARS
OF LEARNING AND CONNECTING

The ASSEMBLY Show gives industry professionals an opportunity to see the most
up-to-date technologies in assembly manufacturing.

T
he 10th annual ASSEMBLY Show is set to take place October 25-27, 2022, at the Donald E. Stephens Convention

Center in Rosemont, Illinois. The event will again bring together thousands of attendees and hundreds of

exhibitors displaying the latest assembly equipment and products. Participants will have an opportunity to see the

latest technologies, learn from industry experts, and connect with their peers.

Educational Workshops

On Tuesday, October 25, several in-depth workshops will take a deep dive into speci�c topics of interest to industry

professionals. Tuesday morning will feature two three-hour workshops, Metal Welding Overview for Battery Packs and

Lean Manufacturing - The Culture of Kaizen. A short workshop, Thriving with Manufacturers’ Reps, will take place from

11:00-12:30 p.m. That afternoon, Fundamentals of Plastics Welding, Electric & Autonomous Vehicles: The Future is Now, and

How to Develop the Next-Generation Manufacturing Workforce will take place from 1:00-4:00 p.m.

Keynote

Charles Wetherington will give this year’s keynote presentation on Wednesday morning. He is the president and COO

of BTE Technologies, a manufacturer of hi-tech medical devices for physical rehabilitation. His presentation, “Using

Lean to Prepare for Manufacturing 4.0,” will discuss the importance of thorough situation analysis to determine the

right opportunities on which to target change. Wetherington explains that Industry 4.0 is exciting, but it should be

viewed as a toolbox. Deciding what tools to apply and when will help small and medium ventures �nd success in the

next decade. He will share his views of this through the lens of having spent the �rst half of his career in Fortune 100

companies and then migrating to smaller businesses, where choices become outcomes very quickly.

Exhibit Floor

The exhibit �oor at this year’s ASSEMBLY Show will feature products from many parts of the assembly process.

Learning Theater Presentations, o�ered by exhibiting companies right on the exhibit hall �oor, will cover a number

of topics and demonstrate expertise in the latest technological advances in assembly. Topics covered in these

presentations include robotic assembly, using AI in automotive quality inspection, automation, and leak testing best

practices. Held on Wednesday, October 26, and Thursday, October 27, ASSEMBLY editors will conduct six free guided

tours of the exhibit �oor where participants will see �ve key exhibits and discuss di�erent products and solutions at

each stop. Each tour will focus on a speci�c theme, including autonomous and electric mobility, robotics, fastening

tools, and automation in assembly.

Networking Opportunities

The ASSEMBLY Show o�ers several networking events, starting with the Welcome Reception & Taste of Rosemont on

Tuesday evening in the exhibit hall. A staple of the show, this reception takes place right on the show �oor as

participants get to sample local fare and get a sneak peek at the exhibits, tools, and displays. On Wednesday

evening, attendees and exhibitors will gather to kick back and relax over some barbeque and country music at The

Harvest Hoedown Networking Reception. This event gives participants a chance to meet new professionals in the

manufacturing space and renew relationships with existing partners. On Thursday morning, participants will again

gather at the Morning Mingle & Breakfast. This breakfast event is the last chance to network and make business

connections.

Along with these events, attendees at the ASSEMBLY Show will also see some of the best in the industry recognized

at the ASSEMBLY Plant of the Year Award presentation and the New Products Award presentation, which will take

place on Wednesday and Thursday mornings.

Registration and additional details about the ASSEMBLY Show are available at www.assemblymag.com/the-assembly-show.

Image courtesy of alvarez via www.gettyimages.com.
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SCIENTISTS STUDY USE OF MMA FOR
STRUCTURAL BONDING IN SHIPS

A team of researchers has analyzed the potential of using methyl methacrylate
to bond together the structural elements of a boat.

A
 team of researchers has analyzed the potential of using methyl methacrylate (MMA) to bond together the

structural elements of a boat. The research is part of the INTERREG 2Seas Mers Zeeën research program, a

European Territorial Cooperation program that covers England, France, the Netherlands, and Belgium (Flanders)

with the goal of developing a 2 Seas area that protects natural resources and promotes the green economy.

Traditionally, mechanical fasteners are used to connect ship components, which add weight and limit the ability to

take advantage of new design approaches that use composite materials. While researchers have explored the

possibility of using epoxies to bond together di�erent parts of a boat, the material was deemed too brittle as it can

crack over time. MMA does not provide the same strength as epoxy, however, it  absorbs more energy, and the

research indicated that MMA could prove suitable for replacing mechanical fasteners, resulting in lighter and more

e�cient designs. “MMA is very �exible and can deform much more than brittle epoxy-based adhesives,” said

Mohamed Nasr Saleh, Ph.D., thermoplastic composites lead at the Advanced Materials Research Center at the

Technology Innovation Institute (T II) in the United Arab Emirates. Saleh was one of the lead researchers in the study,

which also included collaborators from Delft University of Technology in the Netherlands and Aarhus University in

Denmark.

Today, boat designers use mechanical fasteners to connect the superstructure of a ship, which refers to the top

body of the vessel, to the rest of the ship. In the long run, the broader use of MMA could pave the way for the wider

adoption of composite superstructures, which will enable ship designers to reduce top weight and improve stability.

Saleh added, “Using adhesives will help eliminate the weight of those mechanical fasteners.” Early analysis predicts

this could reduce weight by 10%, improve fuel e�ciency by 1-7%, reduce harmful emissions, and increase ship

stability.

A Promising Alternative

While MMA is not new, there is little research around its resilience under di�erent kinds of stress. The new research

focuses on how the material behaved under di�erent types of mode I fractures when two bonded pieces peel apart.

Saleh explained, “Mode I is always the weakest when it comes to strength.”

Although epoxies tend to have a stronger bond, the researchers found that the MMA did better at deforming

without breaking. “We were trying to see if using this adhesive that was already a product in the market could

replace something like epoxies in maritime use cases,” said Saleh. Another advantage is that MMA bonding also does

not require any surface pretreatment, making it easier to bond composites with metals, plastics, and other

materials. Epoxies and other adhesives often require chemical and mechanical treatments to activate the surface for

the bonding process.

New Guidelines

Despite the potential of MMA, there are guidelines for how adhesives can be used in marine applications, especially

for structural elements, which are the elements that carry the load. Current uses of adhesives are limited to

attaching pieces to the structure or gluing interior pieces together that do not involve heavy loads and are not

critical for the ship's integrity.

The researchers wanted to test if it  would be possible to safely bond the superstructure to the hull using MMA—an

application that would require that the adhesive carry the load; otherwise, the whole top of the boat may move

relative to the hull. Research found that adhesive bonding was feasible, especially when the loading conditions were

below the maximum stresses. In addition, they analyzed its long-term behavior under marine-environment

conditions, where the structure was exposed to seawater and moisture, and found that MMA held up better than

epoxy over time.

The most crucial metric to quantify was the maximum deformation that the joint could su�er before breaking. The

researchers found that MMA joints could experience a strain of 35%, while epoxy could only get to 5% before

breaking. However, the epoxy was better at carrying stress. The upshot was that MMA was half as strong but could

deform signi�cantly more before breaking, which allows it to absorb substantially more energy.

The researchers also analyzed di�erent methods of tearing apart two attached pieces, namely an approach called

compact tension (CT), which analyzes how a bond might fracture in the middle of the adhesive, and double cantilever

beam (DCB) testing, which analyzes how a bond might fracture at the interface between one piece and the glue. They

found that it required four times more energy for a crack to grow with CT and 10 times more with DCB testing. The

MMA bond was so strong that the metal started to bend before the adhesion broke, which was not the case with the

epoxy.

“It takes years before the regulators sign o� on a new approach like this. You must consider all the loading and

service conditions for a ship's full lifespan, which is around 20-25 years before it can be certi�ed for service,” Saleh

explained. He said that he expects it to take another 5-10 years before the new approach is used commercially.

Find the research paper at https://www.sciencedirect.com/science/article/pii/S0143749622000409#.

Learn more about Technology Innovation Institute www.tii.ae. Additional information about Advanced Materials Research Center is available at
 https://www.tii.ae/advanced-materials.

Image courtesy of Ultima_Gaina via www.gettyimages.com.
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PRODUCT
PROFILE

HIGH-PRECISION INSTRUMENTS
TO MEASURE HIGH, MEDIUM AND
LOW VISCOSITIES
This versatile line of RT rotational
viscometers o�ers robust measurement,
repeatability, and reporting.

T
he byko-visc RT rotational viscometer provides precise measurement results, with each test condition recorded

for detailed results analysis and review. Because of rigorous quality control (QC), this precision is repeatable day-

to-day and instrument-to-instrument. Each instrument comes with an ISO 17025 calibration certi�cate to con�rm

this performance. Joining the BYK-Gardner o�ering of viscosity instruments—�ow cups, bubble viscometers, the

digital stormer viscometer, and cone and plate viscometers—it now brings a comprehensive solution for customers’

QC needs.

Versatile Features

The byko-visc RT rotational viscometer o�ers an intuitive navigation, many control options, and a large capacitive

color touch-screen display, which includes preset buttons to quickly recall often-used measuring parameters. These

bene�ts reduce operator time, so users spend less time waiting.

The viscometer also features an easy snap-on spindle attachment,

which saves operator time while protecting the instrument. An

adjustable stand allows users to easily raise and lower the

viscometer head. It also features a solvent-resistant housing. The

instrument is ready right out of the box, with no assembly required.

The new line is also compatible with many other rotational

viscometer models in terms of results, measurement parameters,

and accessories, such as spindles. This also allows users to

seamlessly transition to a byko-visc RT system.

Two Models

This viscometer is available in two models: the byko-visc RT and

byko-visc RT Lite. Each model features versatility and compatibility,

with three di�erent sensitivities and optional accessories. The byko-

visc RT line measures viscosity in materials such as lacquers, paints,

primers, resins, lubricants, and pharmaceuticals. Measured

substances can be from a near water-like, to very high viscosity, to

even the most viscous epoxies, sealants, and pastes.

The byko-visc RT is suitable for testing the viscosity of liquids and

pastes in compliance with ASTM D2196, ISO 2555, and ISO1652

standards. With this level of precision, measurements will be

accurate every time.

More information is available at byk-instruments.com.

Images courtesy of BYK-Gardner GmbH.
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STRATEGIC SOLUTIONS

Lightweighting of structures and combining of materials to take
advantage of their best properties is becoming a part of engineering

design, and adhesives will play an increasing role in those future
designs and applications.

By George W. Ritter, Ph.D., Director, The ChemQuest Group

L
ightweighting of structures is most often associated with automotive structures. However, lightweighting is a

challenge across the transportation sector, including trucks, trailers, buses, passenger rail cars, and even heavy

earth-moving equipment and cranes. For cars, lightweighting is focused on improving fuel economy. Most of the load

the car moves is the car itself. But in other areas, lightweighting is focused on load-carrying economy (Figure 1). The

lighter the structure, the greater the load that can be conveyed at the same overall vehicle weight.

Figure 1. Load-carrying fuel economy

Drivers

Adhesives serve an important role in lightweighting, with exploration focused on joining dissimilar materials for

lightweight structures. A previous article (see ASI, Oct. 2021) introduced the concepts for adhesives selection:

suitability, compatibility, and capability. Suitability refers to the appropriate use of an adhesive, as opposed to other

joining methods, such as welding or mechanical fastening. Compatibility refers to the ability of the adhesive to bond

to both surfaces. Capability refers to its ability to perform structurally under all circumstances. Figure 2 shows some

of the many possible end uses for bonding in lightweight structures.

Figure 2. Potential end uses for bonded systems in lightweighting

Selection

Figure 2 displays certain trends in adhesive selection for transportation. Epoxies o�er the highest temperature

resistance and have been used with steels for years. Acrylics and urethanes o�er good versatility for bonding

polymer surfaces and combining with metals. Interior components are bonded with pressure-sensitive adhesives,

sprayed/dried waterborne adhesives, �lms, and hotmelts.

Clearly, there are many possible combinations, and selection depends on location and end use. Almost every adhesive

type is conceivable to use on some structure, somewhere. Transportation is the largest adhesive end-use sector, and

automotive is the largest portion of that, by far.

Automotive focuses on metal structures, most of which are spot welded. But many dissimilar metals combinations

are non-weldable. Increased use of aluminum and special, high-strength steels is driving the use of bonded

structures. Combinations of composites to metals and plastics to metals are non-weldable, as are combinations of

dissimilar plastics and plastics to composites. In modern construction applications, most combinations can bene�t

from adhesive bonding.

Vehicles have been losing weight for �fty years. For electric vehicles, low weight is paramount for increasing range.

However, another method for increasing range is making improvements in the battery itself. New chemistries and

electrode materials are allowing increased energy density. This can increase range by increasing the available power

or by decreasing the battery size, thereby reducing weight. These new chemistries and constructions will require

adhesive and sealant compatibility.

Challenges

Electric vehicles have structural challenges, partly because the vehicle is built around the battery box. It becomes

part of the �oor pan structure and o�ers crash protection for the battery. There are also crash protection

challenges for the occupants for front, rear, side-impact, and roll-over protection. Bumper systems and fascia are

plastics and composites, which are now used for life-cage and roll-over protection.

Most EV battery boxes are aluminum, and electrical insulation is a concern. A thin, �berglass composite facing can be

applied. There are other needs for electrical and thermal insulation within the battery box and for the batteries

themselves, o�ering more opportunities for adhesives and sealants.

Another challenge is that of structural design with adhesives. Structures are routinely modeled for both structural

performance and crash-worthiness. Because adhesives are visco-elastic, special testing and modeling techniques are

required to include adhesives in the load path for structural design.

Test joints must also be evaluated under many environmental and mechanical stress conditions, often combined.

Adhesive providers are increasingly involved with design teams to ensure the needed information is available. This

goes beyond the common single lap shear test data to include fairly sophisticated testing methods to provide true

engineering data (see ASI, Oct. 2020).

For any vehicle, incorporation of adhesives requires changes in manufacturing culture, which is another challenge.

Purely bonded structure is rare. However, adhesives and sealants are combined with other joining methods to o�er

the advantages of better stress distribution, quieter rides, and corrosion control. The combination of self-piercing

rivets (rivet bonding), spot welds, and friction-stir spot welds (weld bonding) is common for aluminum structures.

Weld bonding steel structures has been commonplace for decades.

Lightweighting of structures for many end uses is becoming an obsession in the design community. Combinations of

materials to take advantage of their best properties in concerted fashion is now part of the engineering culture.

Adhesives will play an increasing role in future designs and applications.

For additional information, email Dr. Ritter at gritter@chemquest.com or visit chemquest.com.

Opening image courtesy of May Lim via gettyimages.com.
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