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Better Than Tapes –  
Liquid Pressure-sensitive 
Adhesives
Liquid pressure-sensitive adhesives combine the properties of industrial tapes with the  
easy and automatable processability of liquid adhesives. They are applicable for almost any 
application and offer completely new manufacturing processes.

Pressure-sensitive adhesives are commonly  
used in consumer electronics and industrial 
applications, usually in the form of adhesive 

tapes. However, tapes have two major drawbacks:  
1. When it comes to small and complex geometries, 
they are especially difficult to handle due to their lack 
of stiffness. 2. The exposed surface is sticky as soon 
as the protective liner is removed. Both make tape 
application difficult to automate, which means the 
process speed can often not be fully leveraged. In 
contrast, liquid pressure-sensitive adhesives do not 
suffer from these drawbacks. They are dispensed 
onto the component in virtually any geometry in a 
variety of ways – fully automated, just like every other 
liquid industrial adhesive. After dispensing, the liquid 
adhesive is cured with UV light and the surface is 
instantly sticky – just like a classic tape. Adhesives 
with tape-like properties are therefore now applicable 
for almost any application and offer completely new 
manufacturing process possibilities.

Conventional pressure-sensitive 
adhesives

Pressure-sensitive adhesives (PSA) are mainly used 
in the form of adhesive tapes. Their advantages are 

obvious: tape is always ready to use and bonds 
immediately to the surface. The instantaneous initial 
bond strength, also known as the tack, is build up by 
applying only a brief contact pressure. This allows 
direct handling of the bonded components and 
potentially enables a short processing time, making 
PSA a highly attractive solution for industrial bonding 
applications. Due to these reasons industrial tapes 
have become a standard in many of today’s 
manufacturing processes. Especially large and flat 
surfaces are well suited for tape application. However, 
because automation of the tape application is complex 
and expensive, tape processes mainly run manually or 
semi-automated. Paired with the continuing trend 
towards ever smaller and more complex structures, 
tapes face significant limitations in terms of 
processability and economic efficiency. 

Liquid PSA: process and advantages 

With liquid pressure-sensitive adhesives, the 
limitations of conventional PSA can finally be 
overcome, unleashing the full potential of PSA 
technology in automated processes. Liquid PSA 
combine the benefits of a liquid adhesive with tape-
like properties after irradiation. The benefits of a 
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liquid PSA in industrial applications become evident 
when looking at the bonding procedure, depicted in 
figure 1.

Thanks to their liquid phase, liquid PSA can be 
handled like any other liquid adhesive during the 
dispensing process. Especially when it comes to 
small features, corners or complex three-
dimensional geometries, a liquid adhesive has 
significant advantages over a tape, and offers 
complete freedom of design. Furthermore, the 
adhesive bead can be interrupted infinitely, while 
every interruption in solid tapes requires placing a 
new piece of tape. A variety of dispensing options 
are available, depending on the chosen product, 
ranging from needle dispensing or jetting for small 
beads or droplets over to stencil printing, screen 
printing or slot-die coating for larger structures. In 
addition, automation of the dispensing process is  
an industrial standard task and straightforward.

After the liquid PSA has been dispensed, it is 
irradiated with light of the suitable wavelength 
(typically 360 nm or 400 nm) which transfers the 
liquid adhesive into the tape phase within seconds. 
The tape phase is marked by a significant increase 
in viscosity, preventing unwanted flowing of the 
dispensed pattern. Now the adhesive exhibits the 

DISPENSING IRRADIATION TAPE PHASE JOINING

Handling like any other 
liquid adhesive
 � Needle dispensing
 � Stencil printing
 � Spin coating
 � Jetting

 � Irradiation at specified 
wavelength to trigger 
curing

 � Transfer into tape 
phase

 � Tape-like state 
reached

 � Tacky surface

 � Joining of 
components with 
external pressure

 � Immediate strength

Fig. 1:  Processing steps of liquid pressure-sensitive adhesives.

characteristic tacky surface of a PSA which easily 
adheres to a second substrate upon moderate 
pressure application. The resulting immediate 
functional strength allows for instant processing of  
the bonded components and enables short cycle 
times. Despite its speed, the process is still robust  
as the PSA properties are triggered only upon 
irradiation and the tackiness is maintained during  
the tape phase over several minutes up to weeks, 
depending on the product.

Compared to conventional UV curing processes, 
where at least one substrate must be transparent 
for the irradiation wavelength, no such limitations exist 
with liquid PSA since the irradiation is performed 
before joining the components. As no heat is 
required for final curing, the process is especially 
suited for applications where thermal stress must  
be kept at a minimum. After irradiation, all products 
cure at room temperature without an additional 
process step.

From an environmental perspective, liquid PSA 
clearly show an advantage over tapes. They are 
produced with a much lower CO2 footprint, because 
the complex and energy-consuming process of 
applying the adhesive layer to the tape carrier 
material using solvents is saved. Furthermore, tape 
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cut and waste produced by the mandatory protective 
liner is not an issue with liquid PSA, enabling an overall 
greener production process. The most important 
advantages of liquid PSA compared to conventional 
tapes are summarized again in table 1.

Fig. 2: 180 ° peel resistance tests (acc. to DIN EN ISO 11339 ) of DELO 
PHOTOBOND PS4130 and an industrial competitor tape on different 
substrates (PC: Polycarbonate, PET: Polyethylene terephthalate) show  
a comparable performance.

Conventional 
tape

DELO liquid PSA

Freedom of  
design o Difficult on 

 corners, 3D + All geometries 
 conceivable

Miniaturization
o

Narrow 
 features 
 challenging

+ Smallest 
 features

Initial 
strength + Immediate + Immediate

Ease of use
+

Ready to 
use without 
additional 
processing

o
Additional 
 irradiation 
step required

Cycle time
–

Preconditioning, 
exact 
 positioning

+ Within 
 seconds

Automation  
level o Manual, semi- 

automated + Automated

CO2 footprint – high + Low

Table 1: Comparison of selected features of conventional tape vs. DELO 
liquid PSA.

Products and applications

DELO offers a variety of liquid PSA products,  
based on different chemistries to cover multiple 
requirement profiles. 

Acrylate products, like the DELO PHOTOBOND PS 
products, offer characteristics similar to common 
tapes. Their soft and highly flexible properties 
provide a good peel resistance on various substrates 
(see figure 2), comparable to conventional industrial 
competitor tapes.

Their Young‘s modulus of typically < 10 MPa is 
low, and standard products are fully cured directly 
after irradiation within seconds. Special products 
feature an additional postcuring mechanism for 
additional properties. Just like the majority of acrylate-
based tapes, their liquid alternatives offer a medium 
bond strength right after joining thanks to their high 
tackiness and remain on a medium strength level 
after 24 h, after which the characteristic physical 
postcrosslinking effects are completed. That’s why 
they are ideal for bonding tasks with lowest cycle 
times and moderate requirements for final strength. 

As an additional benefit, most products offer a 
basically unlimited tape phase, which allows to join 
components even after weeks, for example if 
components need to be shipped. Owing to the 
excellent dampening properties and low outgassing 
values, DELO PHOTOBOND PS is, for example, used in 

Fig.3: A liquid PSA can be dispensed even on smallest parts, e. g. during 
the assembly of smartphone speakers.
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the assembly of smartphone speakers on structures 
with sub-millimeter width (see figure 3). 

The epoxy-based DELO KATIOBOND PS products 
offer structural bonding solutions with highest final 
bond strengths (see figure 4), paired with a high 
Young’s modulus exceeding 1 GPa. The additional 
high temperature stability of up to +150 °C and a 
good media resistance make DELO KATIOBOND PS 
products ideally suited for the most demanding 
applications, even in the automotive area. For large-
area applications, such as lamination, flexible and 
tension-equalizing products are available. 

As illustrated in figure 5, the initial bond strength  
of DELO KATIOBOND PS resulting from the tacky 
surface after irradiation is lower compared to 
DELO PHOTOBOND PS products, but in return 
significantly higher after final curing. Furthermore, the 
tape phase is limited to < 10 min, depending on the 
product. As a result, the adhesive is surface-dry in the 
end due to the underlying chemical reaction.  

DELO KATIOBOND PS cure at room temperature 
within a few days after irradiation. If time is a critical 
factor, the process can be accelerated by supplying 
heat (e. g. +80 °C for 30 min). 

Fig. 5: Qualitative bond strength build-up over time after irradiation for typical DELO KATIOBOND PS and DELO PHOTOBOND PS products.  
The tape phase, in which components can be joined, is illustrated below.

Fig. 4: The compression shear strength of DELO KATIOBOND PS6371  
and PS6372 products on various substrates after final curing is 
comparable to conventional bonding.
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Fig. 6: Application of a tacky surface in a pothole geometry, e. g. in an 
automotive sensor, is no problem for a liquid PSA.

The unique properties of DELO KATIOBOND PS enable 
completely new processes in applications where tape 
solutions have long been excluded, for example 
component fixation of automotive sensors in a pocket 
hole geometry with immediate fixation strength (see 
figure 6).

Summary

Liquid PSA combine the properties of pressure-
sensitive tapes with the easy and automatable 
processability of liquid adhesives. Thanks to the  
tacky surface after irradiation, components can be 
joined by moderate pressure application with an 
immediate initial bond strength, allowing direct 
handling of components without clamping – ideal  
for processes with high UPH. Compared to tapes,  
the dispensing process is easily automated and not 
limited by the geometry of the adhesive area. With 
different basic chemistries available, almost any 
application requirement can be covered by a DELO 
liquid PSA. 

If you have any questions  
on the subject, please contact

psa-experts@DELO.de


