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A nyone who is familiar with repackaging reactive 
chemicals, particularly those who use these mate-
rials in small convenience packs, will know the 

damaging effects entrapped air can have on the contents. 
Product separation, outgassing and premature hardening 
of the product are but a few common problems.

In the case of two-component convenience cartridge 
packs, however, air poses an additional risk in the form of 
off-ratio dispensing. (Figure 1 shows an X-ray of a filled 
two-component cartridge that contains entrapped air.) 
Because air is highly compressible and most fluids are 
much less so, an air pocket trapped in a cartridge chamber 
can lead to a “time-lag” between the start of the pumping 
stroke and the point when material emerges from the car-
tridge. This is the result of the entrapped air being com-
pressed before the fluid begins to flow.

If  this  same time-lag is  not present in the other 
fluid component as well, the so-called “lead-lag” effect 
occurs, where a dispensed two-component bead starts 
rich in one component and finishes rich in the other. In 
other words, the two-component mixture will be “off-
ratio” at two points along the length of the bead—one 
at the start of the pumping stroke and one at the end of 
the pumping stroke.

With two-component adhesives, an off-ratio mix can 
lead to a soft spot in a bead (the material doesn’t harden 
at that point at all); the adhesive having incorrect 
mechanical properties (even if the material does eventu-
ally harden); or the formation of gas bubbles in the bead. 
The latter case happens with polyurethanes when there 
is excess (un-reacted) isocyanate hardener present in the 
bead at the affected point. Air can also simply make its 
way out of the cartridge and lead to a void in the bead.

SOURCES OF TRAPPED AIR
Air often makes its way into the cartridge because it was 
already present in the bulk material before filling; it can 
also be introduced during the piston insertion process 
(Figure 2). Most side-by-side, two-component cartridges 
are filled from the back, after which a piston seal is 
inserted into each chamber. To avoid problems, it is neces-
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sary to remove the air caught between the upper surface of the 
fluid and the face of the piston as it is inserted.

Over the years, various design features have been built into 
pistons to facilitate this, with varying degrees of success. A 
typical method has been to use a piston with a button-like 
valve built into its back. As the piston is pushed in to a par-
ticular depth, the air between the piston and the fluid escapes 
through the valve, after which the valve is closed in a second-
ary operation. This approach has two major disadvantages:

•  The air is bled via a center hole through the front face 
of the piston. If the fluid level in the cartridge is not flat 
(which is seldom the case), this hole can easily become 
blocked with fluid during the insertion process.

•  Either the operator must judge when to close the valve or 
a machine must be built to try to sense when the piston 
contacts the fluid. Neither method is very accurate—the 
valve is either closed too early (leaving air entrapped) or 
too late (allowing some of the adhesive to escape before 
the valve closes). 

Another traditional method to release trapped air is to 
insert a shim between the sealing surface of the piston and 
the inside wall of the cartridge chamber to prevent the piston 
from sealing and allow the trapped air to be released. When 
the piston meets the fluid, the shim is pulled out. In practice, 
however, the shim wears over time and can damage the piston 
seal or become misshapen, requiring replacement and leading 
to downtime on the filling line.

An alternative to bleed valves or shims is to simply use 
a piston with a small bleed hole that is then welded shut 
with a hot iron. The concern with this method is the dan-
ger involved in using a hot iron around potentially flammable 
liquids, along with a lack of effectiveness if there is any fluid 
around the bleed hole. Some of the problems described above 
can be alleviated by having the entrapped air bleed around 
the circumference of the piston, rather than the center.

AN EFFECTIVE ALTERNATIVE
A more effective solution is the new AF piston from Nordson 
EFD, which automatically closes itself without the need for a 
secondary operation by an operator or machine. This piston 
uses a valve that is set in the open position when it is shipped 
to the customer.

As shown in Figure 3, as the piston is inserted, the open 
valve allows any air between the surface of the material and 
the face of the piston to escape through a bleed port (A). 
When the front face (B) of the piston meets the surface of the 
fluid, the resultant pressure causes the valve (C) to close auto-
matically at the exact moment that the air gap (D) between 
the fluid and piston has been eliminated.

The AF piston has been shown to work well on fluids with 
viscosities as low as 1000 mpas, with no upper limit to the 
viscosity. This covers a large percentage of the viscosity range 
found with two-component adhesives and sealants.

TIP FILLING
Another approach that minimizes the chance of air entrap-
ment is tip filling, where two-component cartridges are filled 
through the outlet or tip of the cartridge rather than the 

Figure 1. X-ray of a Filled Two-Component Cartridge with 

Entrapped Air

Figure 2. Areas of Possible Air Entrapment
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back. The advantage with this method 
is that a two-component cartridge can 
be pre-assembled, with the pistons pre-
inserted prior to filling. If the pistons 
are plunged fully forward, the problem 
of air being introduced during post-fill 
piston insertion is reduced.

The neck area of the cartridge, how-
ever, typically contains air that must 
be evacuated in some way. A cartridge 
with internal air bleeds, such as the 
u-TAH™ Universal Cartridge from 
Nordson EFD, can overcome this prob-
lem by allowing any air caught in the 
cartridge neck to vent when the adhe-
sive starts to enter the cartridge at the 
start of the fill (Figure 4). 

SUMMARY
Reducing the amount of air trapped 
in a filled two-component cartridge 
directly improves the performance 
of the mixed product. The type and 
choice of piston seal, filling methodol-
ogy (through the back or front of the 
cartridge), and basic design of the car-
tridge itself all play an important role 
in purging air during the filling process. 

For additional details, contact the author at (49) 7141-

688 9911 or veigel@lohnpack.info. For more informa-

tion regarding Nordson EFD, call (800) 556-3484 or 

+1 (401) 431-7000, or visit www.nordsonefd.com.

Figure 3. AF Piston in Opened and Closed Positions

Figure 4. Cutaway View of u-TAH™ Universal Cartridge Before and During Filling
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LOHNPACK GMBH 

Lohnpack is one of the most successful contract 
packagers in Europe. Its area of activity encom-
passes a complete service around the down-pack-
ing of paste-like, viscous and flammable materials. 
Its headquarters in Asperg Germany consists of a modern 330,000 square foot facility equipped with the latest filling 
and packaging machinery and generous storage capacity. Lohnpack went international in 2006 with the establishment 
of Lohnpack Inc. in the USA, and the company intends to continue its global expansion and growth.

Lohnpack GmbH’s core competency is in the area of 2-component down-packing, and they are the recognized leader 
in this market. This is a result of the innovations developed by Lohnpack, the advanced filling machinery it designs 
and builds, and its well-qualified staff. These capabilities are complemented by a variety of turn-key services.

NORDSON EFD

Nordson EFD is the world’s leading designer and manufacturer of precision dispensing 
systems that apply accurate, consistent amounts of the adhesives, sealants, lubricants 
and other assembly fluids used in virtually every manufacturing process.

When companies are able to put the same amount of fluid in the same place every 
time, they gain a competitive advantage through higher productivity, improved quality, 
and lower production costs. 

Since 1963, Nordson EFD has helped thousands of companies achieve these benefits with benchtop dispensers for 
manual assembly processes, dispense valves for automated production lines, XYZ dispensing robots, and the highest 
quality dispensing tips, syringe barrels and other disposable components in the industry.

Nordson EFD sales and service is available in over 30 countries through a network of local offices and authorized 
distributors.

Nordson EFD
40 Catamore Boulevard 
East Providence, RI 02914 
USA
Tel: +1 401 431 7000 
Fax: +1 401 431 7079 
info@nordsonefd.com
www.nordsonefd.com

EFD International
Unit 14, Apex Business Centre
Boscombe Road
Dunstable, Bedfordshire
LU5 4SB England 
Tel: +44 (0) 1582 666334 
Fax: +44 (0) 1582 664227 
UK Freefone 0800 585733
europe@nordsonefd.com
www.nordsonefd.com

Lohnpack GmbH
Eberhardtstrasse 60
71679 Asperg
Germany
Tel: +49 7141 68899 0
Fax: +49 7141 68899 40
Info@lohnpack.info
www.lohnpack.info

Lohnpack Inc.
Contract Filling
51 Meade St.
Trenton, NJ 08638
USA
Tel: +1 609 394 8500
Info@lohnpackinc.com
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