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Abstract

Designing stabilizing mounts for objects, particularly unstable ones, is
of great importance for museum display cases. These mounts can serve
as platforms that aid in the exhibition of artistic works and valuable
historical and cultural artifacts. The aim of this article is to design and
implement a sample mount to stabilize a vessel that lacks proper physical
balance, making it unsuitable for safe and secure display in a museum case
without risking damage. To achieve this goal, a sample ceramic vessel
from the scientific excavations of Tepe Dalma, which lacked structural
stability and balance, was selected as the case study. In this process, after
3D modeling the object, a suitable mount was designed and fabricated to
provide the necessary balance and stability. Another significant aspect of
this study, following a review of the literature on modern technologies,
is the examination and introduction of criteria and features that must be
considered in the design and production of such mounts to ensure their
functionality for various objects. The most important of these criteria,
in order, include: the use of low-risk materials for constructing the
mounts, ensuring the mount does not come into direct contact with the
object in a way that could cause damage, considering the aesthetic values
of the object in terms of color harmony and the shape of the mount
in relation to the objects visual characteristics and function, and finally,

ensuring sufficient strength to support the objects weight and balance..
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Introduction

In museums, the effective display of historical
and cultural artifacts is vital. For structurally
unstable objects, designing supports that align
with conservation standards is essential. These
supports stabilize artifacts by reducing mechanical
forces, considering factors like dimensions, weight,
and strength (Paul, 2008). Modern technologies,
such as 3D modeling and rapid prototyping,
have transformed artifact display methods.
These innovations allow precise physical models
to be created from digital designs, enabling
customized support fabrication (Razani et al.,
2018). Using 3D printers, supports are produced
layer-by-layer, ensuring accuracy and safety. This
method enhances artifact stability, protection,

and visual presentation in museum exhibitions.
Research background

in recent decades, 3D technologies such as digital
modeling and 3D printing have become standard
tools for documenting and preserving cultural
heritage. These methods allow users to record
and analyze the shape, geometry, and dimensions
of artifacts without physical contact. Advances
in 3D printing have enabled digital data to be
transformed into physical models quickly and
at low cost (Balletti and Ballarin, 2019). These
technologies have been applied in various fields
of cultural heritage, including museum curation
and restoration, for reconstructing missing
parts, creating molds, replication, and casting
Researchers have utilized 3D models for data
collection and enabling direct interaction between
visitors and artifacts (Rahman, Adcock, and
Garwood, 2012; Comes, Buna, and Badiu, 2014).
Razani et al. (2018) used FDM 3D printing to
reconstruct missing parts of an ancient pottery
sample (Razani et al, 2018), and a similar
approach was applied to historical glass objects
(Razani et al., 2010). In international studies,
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these technologies have been employed to print
missing parts of a porcelain vessel at the National
Museum of Slovenia (Antlej et al, 2012) and
produce a mold of a 16th-century marble relief
at the Hermitage Museum in Russia (Balzani et
al., 2005). Additionally, Doi and Ono (2010)
introduced methods for creating ceramic object
molds using computed tomography and VRML
software for 3D modeling and FDM printing
(DOIand ONO, 2010). The present study focuses
on designing bases to establish stability and
balance for unbalanced objects, offering a novel
approach that incorporates criteria such as using
low-risk materials, preserving aesthetic values, and
designing bases tailored to the physical and visual
characteristics of each artifact. This approach
enhances its applicability in the conservation and

principled display of historical and cultural objects.

Challenges - Principles and Proposed
Foundations for the Display of Museum
Objects

Displaying unbalanced objects in museum vitrines
presents challenges such as ensuring security,
preserving aesthetic values, and preventing
physical damage. Many historical objects lack
sufficient stability for direct display due to
unique designs or structural damage. To address
this, the use of appropriate support bases that
evenly distribute weight and are made from safe
materials is essential (Paul, 2008). The principles
of museum object display encompass four key
aspects: 1) Maximizing the visibility of an object’s
features so that all details, dimensions, and subtle
characteristics are cleatly observable (Lord, .(2002
2) Visualizing the object’s functionality, especially
for items with specific or symbolic uses that
may be unfamiliar to modern audiences (Hein,

3 .(2002) Preventing physical damage through
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the design of secure bases and vitrines, along
with managing environmental conditions like
temperature, humidity, and lighting. 4) Preserving
the object’s aesthetic values by using appropriate
display tools such as lighting, color, and texture.
These principles help maintain the physical and
aesthetic integrity of artifacts while enhancing

the visual and educational experience of visitors.
Materials and Methods

The studied artifact is a ceramic drinking cup from
the Iron Age (800-1200 BCE), excavated at Dalma
Teppe in Malekan, East Azerbaijan Province, Iran.
It has minimal base contact, causing instability.
Precise measurements were taken using calipers
and micrometers, and technical drawings were
prepared in Solidworks 2016. A 1:1 scale 3D model
was created in Rhino 7, and Keyshot was used to
apply textures for realism. A custom support base
was fabricated using a Kitech M3 1D printer. For
aesthetic enhancement, the base was velvet-coated
using a handheld electrostatic sprayer (Quantum
brand, 90 kV output) by Dayer Sanat Iranian

Company, ensuring stability and visual harmony.
Results and discotions

The artifact was precisely measured, and technical
drawings were prepared. A 3D virtual model was
created in Rhino 7, replicating details like handle
design, surface textures, and cracks, essential
for determining the object’s center of gravity. A
hand-shaped support base with a flat bottom was
designed for stability within the vitrine. The fingers
were shaped to securely hold the artifact based on
its dimensions. Stability tests confirmed acceptable
balance with and without the artifact. Proper
installation in the vitrine ensured functionality in
terms of resistance, balance, and aesthetics. For
aesthetic enhancement, the base was coated with
1mm dark red polyester velvet fibers. ST180 water-

based adhesive was used for bonding, ensuring

durability and strong adhesion. This method
combined functionality with aesthetic refinement,

making the base suitable for museum display.
Conclusion

This paper examines the design and use of
stabilizing bases for unbalanced artifacts in
museum vitrines using modern 3D technologies.
Results indicate that supports must avoid physical
or aesthetic damage while remaining visually
appealing, enhancing viewer comprehension and
engagement. Supports should accommodate
diverse  artifacts and  enable dimension
perception, functionality, and quick production
via 3D printing. Symbolic designs and contextual
descriptions can deepen audience understanding,
The designed base for the ceramic artifact can
also display jewelry, showcasing versatility. It
is recommended to extend this approach to

complex artifacts like glass or ivory objects.
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Figure 1. Examples of display mounts for unstable objects in museums and various collections

a) and b) Wrought iron mounts for GILA-style pottery (known, 2023);

¢) A minimal and custom-made mount for a standing Maya statue, Late Classic period, 600-900 CE;

d) A minimal and custom-made mount for very large ancient Roman storage vessels, circa 1st century CE;

e) and f) Custom-made mounts for classical antiquities in a museum in Knoxville, Tennessee (Hartley, 2023).

(Tabnak 2014).

Figur2. Display of the 2mm coin in the coin and
money museum (Tabnak 2014).
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Figure 4. Improper display and the use of non-

standard mounts in the Astan Quds Razavi Museum,
2011 (Fararu, 2011).
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Figure 3. The use of inappropriate materials to create
a mount and stabilize an object, which has resulted in
staining of the artifact (Osama Shukir, 2014).
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Figure 5. Display of a collection of artworks by Dianne K.W. Chen for the museum exhibition At the End of the
Wortld, featuring custom-made mounts (Hartley, 2023)..
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Figure 6. Right: A gray pottery vessel, known as a water pitcher, discovered in the Iron Age cemetery of Tepe Dalma,
2021 (Abedi, 2021); Left: Technical drawing of the studied sample using software (dimensions are in millimeters).
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Figure 7. Right: Perspective view of the virtual 3D model with the main piece's blueprint overlaid; Left: Front and
side views of the virtual 3D model in both raw and rendered states.
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Figure 8. Right: Virtual 3D model; Left: Original sample under study.
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Figure 9. Design of a stabilizing mount in the shape of a human hand, at a 1:1 scale and Stages of designing a

stabilizing mount.
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Figure 10. Stabilizing mount printed by a FDM 3D printer.
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Figure 11. Placement of the studied object on the printed stabilizing mount.
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Figure 12. Test of grip strength, balance, and vibration of the case study sample on the stabilizing mount.
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Figure 13. Velvet coating of the stabilizing mount and its proportional modification for installation in a museum

display case.
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Figure 15. Display of a wheat-patterned gold bracelet

using the designed stabilizing mount.
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