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1. Initial situation

When dowelling natural stone, cracks can form due to the significant difference in thermal expansion
between the natural stone and the metal rod. AKEMI® Monument Filler is a special two-component
polymer mortar that can counteract this cracking. In the following studies, theoretical assumptions were

partially proven experimentally.

2. Influences on potential crack formation in dowel joints

Various examples will be used to theoretically determine the influence of thermal expansion of different
materials on crack formation in dowels. First, the precise fit of a metal rod without AKEMI® Monument
Filler and the use of AKEMI® Monument Filler without a metal rod will be examined. The use of AKEMI®
Monument Filler without a metal rod is also proven experimentally. The findings are then transferred to
the composite of natural stone, metal rod and AKEMI® Monument Filler and supported by another
experimental example.

2.1 Cracking due to thermal expansion when a metal rod is used with a precise fit

The first scenario considers the precise insertion of a metal rod into a stone drill hole (Figure 1). Although
this is not feasible in practice, it serves to illustrate the influence of thermal expansion of the two
materials. Metal expands when exposed to heat, e.g. when anchoring gravestone dowels outdoors.
Natural stone also exhibits a certain, albeit smaller, degree of thermal expansion. Since metal expands

more than the stone drill hole, cracks would form in the event of significant temperature increases.
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Figure 1: Precise insertion of a metal rod into a stone drill hole

2.2 No cracking due to thermal expansion when filled only with AKEMI® Monument Filler

In the second scenario, only AKEMI® Monument Filler is used to fill a drill hole (Figure 2). As in the first
scenario, the 2K polymer mortar also exhibits a certain degree of thermal expansion, which counteracts
the thermal expansion of the stone drill hole. However, the curing reaction of AKEMI® Monument Filler
is crucial in preventing cracking. The use of functional fillers and a controlled chemical curing reaction
creates a system that is able to tolerate certain expansion effects. As a result, no cracking occurs when
a drill hole is filled with AKEMI® Monument Fillers alone. This has been proven experimentally by tests
on a drill hole in MULTICOLOR granite filled only with AKEMI® Monument Filler. As shown in Figure 3,

no cracking has been detected after 5 years of outdoor storage.
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Figure 2: Filling the stone drill hole with AKEMI® Monument Filler alone

Figure 3: Outdoor storage tests started in July 2020, MULTICOLOR granite drill hole filled only with AKEMI® Monument Filler, no
cracking, date of last inspection: 28 April 2025

2.3 No cracking due to thermal expansion in the composite

The third scenario considers the composite of natural stone, metal rod and AKEMI® Monument Filler
(Figure 4). The controlled chemical curing reaction of AKEMI® Monument Filler counteracts both the
thermal expansion of the AKEMI® Monument Filler and the thermal expansion of the metal rod. This
results in a composite that tolerates the higher expansion effect of the metal compared to the natural
stone.
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This theoretical mode of action has been confirmed in practical tests. In July 2020, an outdoor storage
test was started on a composite of MULTICOLOR granite, metal rods and AKEMI® Monument Filler. As
shown in Figure 5, no cracking has been visible after almost five years.

Figure 4: Metal rod structure, 2K polymer mortar and drill hole

Figure 5: Outdoor storage tests started in July 2020, composite borehole MULTICOLOR granite with AKEMI® Monument Filler
and smooth-walled metal rod, no cracking, date of last inspection: 28 April 2025
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4. Conclusion

AKEMI® Monument Filler prevents cracking in gravestone dowels by using functional fillers and a
controlled chemical curing reaction. This allows the different thermal expansions, in particular the
higher thermal expansion of the metal rod compared to natural stone, to be tolerated. Practical tests
confirm that the use of AKEMI® Monument Filler prevents cracking.

5. Information about AKEMI® Monument Filler

Further details about the product, in particular the Technical Data Sheet (TDS), can be found here.

6. Technical article ”Chemical anchoring system for gravestones”

Read our technical article “Chemical anchoring system for gravestones” in the magazine
NATURSTEIN, issue 09/2024 (German version).

Evelin Kalinowski
M.Sc. Applied Chemistry
Chemical Engineer Research and Development AKEMI
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