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Using Liners in Conjunction with 3AM™ VHB™

Extrudable Tape GP

Introduction:
3M™ VHB™ Extrudable Tape GP is a high-strength pressure sensitive adhesive that is
typically extruded at temperatures between 375-425 °F (190-220 °C). Release liners should
be used to protect the adhesive bead when the next assembly step is intended to take place at
a different location or at a later time such that the bond line needs to be protected from
surface contamination or UV exposure. This could be days to months after the adhesive bead
is applied to the first substrate. This document provides guidance for two scenarios:

e Extruding adhesive directly onto a liner

e Extruding adhesive onto a part and then covering the exposed side with liner

Guidance for applying 3M™ VHB™ Extrudable Tape GP directly to a release liner:

1. Use a liner that can maintain stability at 375-425 °F (190-220 °C) - Properties of a
few common liner options are listed below. Liner stability should be evaluated through
visual (aesthetic) and performance testing of the liner

e Typical PET (polyester) melting point is ~ 260 °C (500 °F). PET liner was the
most stable in 3M testing.

e Typical polyethylene (PE, HDPE, LDPE, etc.) melting points are between 105-
135 °C (220-275 °F)

e Poly-coated kraft (PCK) liners have a polyolefin coating and likely have similar
melting points to PE.

¢ Densified kraft (DK) liners can resist greater heats, but roughness on the liner
can lead to bubbling due to air entrapment in the paper fibers.

2. Extruding at lower temperature (~375 °F or 190 °C) can aide in processing. The
lower extrusion temperature can lead to less deformation/wrinkling of the release liner.

3. Release liners with greater/tighter liner release values showed better stability in 3M
tests. Premium release (low release force) liners may exhibit difficulties in dispensing
onto the liner and unintended premature de-bonding of the liner, especially when the
adhesive bead is more rounded. This is shown in pictures below — the picture on the
left shows liner with good contact to the whole adhesive surface while the picture on
the right show premature de-bonding with a lower release liner.



Figures 1-2: Tight liner adhesion on left, premature de-bonding due to low liner adhesion on right
Guidance for applying release liner to 3M™ VHB™ Extrudable Tape GP after it is extruded:

Air exposure to BM™ VHB™ Extrudable Tape GP can reduce the tackiness of the adhesive.
Applying a release liner over the exposed adhesive will help the adhesive maintain tackiness.

1. Design the bead geometry around the part it is being bonded to — At room
temperature, 3M™ VHB™ Extrudable Tape GP will be firmer and less able to wet out
(gain adhesion) than when it is extruded at higher temperatures. Formatting the
adhesive bead in a way that allows flat contact with the second part can aid the
adhesive wet out process (making of the adhesive bond through surface contact).
Figure 1 below illustrates this point

Application to 1% Substrate Addition of 2™ Substrate
(applied when melted) (applied at room temp.)

. Rounded bead will be more
challenging to wet-out (gain
adhesion) when the bead is cooled

AM™ YHE™
Extrudable Tape GP

IM™ VHE™
Extrudable Tape GP . .
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If a rounded bead is desirable for the application, a more conformable liner and/or a
higher liner release value can help.

2. Use liner that can withstand the heat of the adhesive — 3M VHB Extrudable Tape is
usually extruded between 375-425 °F/190-220 °C. If applying liner directly after



extrusion, the adhesive can still be at high temperatures so the liner should be tested to
verify that it can withstand the heat. Another option is to wait until the adhesive cools.

3M sells a variety of secondary liners that have been tested with 3M™ VHB™ Extrudable Tape
GP. Liner release values tested at room temperature and after 70°C conditioning for 3 days
are shown below. Liner release can have an impact on how well the liner covers the exposed
bonding area. As noted in the general liner application tips, weeks or months of air exposure
to 3M™ VHB™ Extrudable Tape GP can reduce the tackiness of the adhesive.

3 days aging
at 158 °F (70 °C)

3 days aging

Label (LS) or at 70 °F (21 OC)

Non-label Gloss /

Product Liner

Number Type

side (NLS)

Matte

(AVG Force,

(AVG Force,

g/inch)

g/inch)

LS Matte 16.4 241
4998 58# PCK
NLS Gloss 14.3 33.1
Matte Matte Not a release Not a release
4988 83# PCK surface surface
Gloss (NLS) Gloss 57.3 56.8
3 mil Matte Matte Not a release Not a release
S surface surface
Gloss (NLS) Gloss 17.9 13.3
LS Clear 16.4 8.8
2 mil PET
NLS Clear 144 13.1
LS Gloss 57.2 57.9
4999 55# DK Semi- Not a release Not a release
NLS
Gloss surface surface
LS Gloss 29.5 75.0
4994 55#DK
NLS Gloss 14.3 19.4



Technical Information

The technical information, recommendations, and other statements contained in this
document are based upon tests or experience that 3M believes are reliable, but the
accuracy or completeness of such information is not guaranteed.

Product Use

Many factors beyond 3M’s control and uniquely within user’s knowledge and control
can affect the use and performance of a 3M product in a particular application. Given
the variety of factors that can affect the use and performance of a 3M product, user is
solely responsible for evaluating the 3M product and determining whether it is fit for a
particular purpose and suitable for user’s method of application.

Warranty, Limited
Remedy, and Disclaimer

Unless an additional warranty is specifically stated on the applicable 3M product
packaging or product literature, 3M warrants that each 3M product meets the
applicable 3M product specification at the time 3M ships the product. 3M MAKES NO
OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, ANY IMPLIED WARRANTY OR CONDITION OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED
WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM,
OR USAGE OF TRADE. If the 3M product does not conform to this warranty, then the
sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or refund
of the purchase price.

Limitation of Liability

Except where prohibited by law, 3M will not be liable for any loss or damage arising
from the 3M product, whether direct, indirect, special, incidental, or consequential,
regardless of the legal theory asserted.
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