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Background:

The purpose of this investigation is to demonstrate HMI's polyurethane concrete lifting
foams performance using the EliteOne air purge gun. It is a common misconception that the
cells created during the reaction of polyol blends and isocyanate are destroyed by the force of
the air coming through the gun after an injection. It is also believed that this destruction of
the cells will negatively affect the foam quality and significantly reduce the yield. Although
basic physics principles may support this based on a generalization of the very basic idea of
what "foams" are, we aim to demonstrate the power of HMI's polyurethane foams through
scientific evaluation.

Procedure:

Two apparatuses for confined injection were assembled using 2"x4" pieces of lumber
and poly laminate board. The apparatus is a 3'x3'x3.5" box secured together using wood
screw. On the top side of the box, a 1/2 inch hole was drilled into the center and an injection
port was inserted. The first material tested was RR 201.LIT. The material was recirculated for
one hour at B-side 110 °F, A-side 100 °F, and hose heat 110 °F. The reactor which was
equipped with the EliteOne air purge gun was then taken out of recirculation and pressurized
to 1875 psi. A test spray into a waste box was done to confirm that the reactor is working
properly and producing good foam. Once this was confirmed, the gun was then connected to
the injection port on the box. ~6 pounds of material was injected into the confined space of
the box. Immediately after the material had been injected the gun was switched into air mode
and kept on the port for 3 minutes allowing the forced air to be contacting foam through its

entire reaction process. After one hour the box was opened, and the sample extracted. This
was then repeated using ~ 10 pounds of RR 401.LIT. The following day, measurements of the
injection holes were taken and each sample was cut into zones which were determined by its
proximity to the core sample. Blocks from each zone were measured for the density. This data
was then used to determine what, if any effects the air purge gun has on yield, foam quality,
and homogeneity.

Data:

Image 1 shows the inside of the test box each
formula was injected into under confinement.




RR 201.LIT Data:

Image 2 shows the RR 201.LIT that had
been injected under confinement using
HMI's EliteOne gun. Immediately
following the injection, the gun was put
into air purge position and air was
allowed to exert force on the foam
through all steps in the formation of
foam.

Image 3 and 4 show the length and
width of the hole where the material
was injected and air was purged
throughout the complete reaction of
the components. (3 min) The length
was measured to be 0.6555” and the
width 0.4810".

Image 5 shows the depth at which the
air purge had effect on the foam. The
air purge did not allow the foam to
form for a depth of 1.6685"”. This would
allow the port to remain clear for
additional foam to be injected and did
not negatively impact the surrounding
foam quality.

Image 6 shows the width at which the
air purge had effect on the foam. The
air purge did not allow the foam to
form at a maximum width of 0.7350”.
This would allow the port to remain
clear for additional foam to be injected
and did not impact the surrounding
foam quality.

Image 7 shows the back side of the RR
201.LIT sample. The foam was not
effected nor did the air purge perforate
through the depth of the sample.




RR 201.LIT Data Continued:

Image 8 shows the mapping of the test
sample where blocks would be
collected for comparison. Ten block
samples were cut from each zone
1,2,3,4, and core. The data from each
zone is then analyzed to show any
variance in the foam density. Variance
in foam density from the core out
would indicate the air purge having a
negative impact on the foam.

Image 9 shows an example of one set of
the zones block samples collected for
density measurements.
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Charts 1-5 show the block density measurements from each zone sampled.
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Chart 6 shows the average density,
change in density from the core, and
percent change in density from the core
of the measured blocks from each zone.




RR 401.LIT Data:

Image 10 shows the RR 401.LIT that had
been injected under confinement using
HMI's EliteOne gun. Immediately
following the injection, the gun was put
into air purge position and air was
allowed to exert force on the foam
through all steps in the formation of
foam.

Image 11 and 12 show the length and
width of the hole where the material
was injected and air was purged
throughout the complete reaction of
the components. (3 min) The length
was measured to be 0.4150” and the
width 0.3445".

Image 13 shows the depth at which the
air purge had effect on the foam. The
air purge did not allow the foam to
form for a depth of 0.4415”. This would
allow the port to remain clear for
additional foam to be injected and did
not negatively impact the surrounding
foam quality.
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Image 14 shows the width at which the
air purge had effect on the foam. The
air purge did not allow the foam to
form at a maximum width of 0.3445”.
This would allow the port to remain
clear for additional foam to be injected
and did not impact the surrounding
foam quality.
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Charts 6-10 show the block density measurements from each zone sampled.
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Chart 11 shows the average density,
change in density from the core, and
percent change in density from the core
of the measured blocks from each zone.




Conclusion:

In this experiment we evaluated the effects of HMI's EliteOne air purge gun on
polyurethane concrete lifting foam under confinement. A 3'x3'x3.5" box was built using 2x4
lumber and poly laminate board for injection of HMI's RR 201.LIT and RR 401.LIT.
Approximately 6 pounds of RR 201.LIT was injected into the apparatus just as would be done
on a typical concrete lifting job. Immediately after the injection, the gun was placed into air
purge position while remaining on the port for 3 minutes which allowed the air to act upon
the foam during the entire time the foam was reacting to completion. After 3 minutes the gun
was removed and the foam was allowed to continue curing for one hour. The box was then
opened and the sample was extracted. After 24 hours, measurements were taken of the hole
where air was directly acting on the foam and cut into 5 different zones for sampling. The air
caused a hole with surface measurements of 0.6555"x0.4810" and a depth of 1.685".
Maximum width in the entire length of the hole was 0.7350". Each zone was cut into blocks
and 10 samples of each were retained for density analysis. The average density of the core
was calculated to be 3.518 Ib./ft3, (zone 1) 3.521 |b./ft3, (zone 2) 3.513 |b./ft3, (zone 3) 3.515
Ib./ft3, and (zone 4) 3.5 Ib./ft3. The change in density in correlation to the core ranged from
-0.003-0.018 Ib./ft3 which calculates to a minimum density retention of 99.49 percent. This
procedure was repeated using ~10 pounds of HMI's RR 401.LIT. The air caused a hole with
surface measurements of 0.4150"x0.3445" and a depth of 0.4415". Maximum width in the
entire length of the hole was 0.3445". Each zone was cut into blocks and 10 samples of each
were retained for density analysis. The average density of the core was calculated to be 4.405
Ib./ft3, (zone 1) 4.377 |b./ft3, (zone 2) 4.424lb/ft3, (zone 3) 4.435 |b./ft3, and (zone 4) 4.422

Ib./ft3. The change in density in correlation to the core ranged from -0.03-0.028 Ib./ft3 which
calculates to a minimum density retention of 99.97 percent. From this data we are able to
definitively conclude that the air purge system does not negatively effect foam quality, foam
density, or disrupt the formation of polyurethane foam cells. The air purge system designed to
keep the injection port clear during the chemical reaction between polyurethane A-side and
B-side successfully keeps the port clear without any negative effects on the resulting foam.




