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Annotation: This thesis examines the ancient technologies and traditional methods used in 

jewelry produced by the Samarkand goldsmithing school, one of the most distinguished 

centers of decorative-applied arts in Central Asia. Based on historical, archaeological, and 

art-historical sources, the study analyzes the materials, manufacturing processes, 

ornamentation systems, and craftsmanship principles that shaped Samarkand jewelry from 

antiquity to the late medieval period. Special attention is given to metal casting, engraving, 

filigree, granulation, stone setting, gilding, alloy preparation, and hand-finishing 

techniques. The paper also evaluates the relevance of these historical practices for modern 

industrial design, sustainable production, ergonomic aesthetics, and contemporary jewelry 

innovation. Samarkand masters created objects that combined functionality, symbolic 

value, durability, and refined visual identity. Their technological heritage remains an 

important resource for designers seeking to integrate cultural authenticity with modern 

production systems. 
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Samarkand has historically occupied a central position in the economic, cultural, 

and artistic development of Central Asia. Located on the Silk Road, the city became a 

major crossroads where technologies, materials, artistic ideas, and trade networks 

intersected. Among its many crafts, jewelry production achieved exceptional refinement 

and technical sophistication. Archaeological excavations in Afrasiyab, ancient Samarkand, 

as well as findings from neighboring regions, reveal that local jewelers mastered complex 

metalworking processes centuries ago. These artisans worked not only as producers of 

ornaments but also as engineers of material transformation, capable of controlling heat, 

composition, texture, color, and symbolic form. For students of industrial design, the 

Samarkand jewelry tradition provides a valuable historical model of user-centered 

craftsmanship, sustainable resource use, modular production, and integrated aesthetics. 

The earliest technologies used in Samarkand jewelry were based on non-

mechanized hand production with high dependence on artisanal skill. Gold, silver, copper, 

bronze, and occasionally iron were used according to economic status and product 

function. Precious metals were commonly alloyed to improve hardness, color stability, and 

workability. Gold was often mixed with silver or copper, while silver was strengthened 
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through copper admixture. Ancient craftsmen understood empirically that pure gold was 

too soft for daily wear, and therefore alloying was essential for structural durability. This 

practical metallurgical knowledge demonstrates an early understanding of material 

engineering. 

Casting was one of the most fundamental technologies in Samarkand jewelry 

production. Small ornaments, pendants, beads, buckles, rings, and decorative plaques were 

made through open-mold and lost-wax casting methods. In the lost-wax process, the 

desired form was first modeled in wax, then covered with clay. After heating, the wax 

melted out, leaving a cavity into which molten metal was poured. Once cooled, the clay 

shell was broken and the object was refined manually. This method allowed highly 

detailed three-dimensional forms that would have been impossible through hammering 

alone. In design terms, lost-wax casting represents one of the earliest forms of prototype-

based manufacturing. 

 

Pic. 1. Examples of Jewelry Items from Ancient Samarkand 

 

Hammering and forging were equally important. Thin sheets of gold or silver were 

produced by repeated heating and beating with small hammers on stone or metal anvils. 

These sheets were then cut, bent, rolled, and assembled into bracelets, earrings, crowns, or 

garment ornaments. Annealing—the controlled reheating of metal to soften it after work-

hardening—was regularly practiced. Without annealing, repeated deformation would crack 

the metal. The combination of forging and thermal treatment indicates advanced process 

knowledge comparable to modern forming technologies. 

One of the most celebrated decorative methods of Samarkand masters was filigree. 

Filigree consists of twisting extremely thin metal wires and soldering them into lace-like 

patterns. These patterns often included spirals, vegetal arabesques, stars, rosettes, and 
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geometric symmetries. Filigree required exceptional hand control because each wire 

element had to be proportionally shaped and attached without collapsing the composition. 

The technique reduced material consumption while maximizing visual richness, making it 

both economically efficient and aesthetically powerful. From a modern industrial design 

perspective, filigree demonstrates lightweight structural design and material optimization. 

Granulation was another sophisticated method. Tiny metal spheres were produced 

by heating small metal fragments until surface tension formed them into beads. These 

granules were then attached to jewelry surfaces in patterned arrangements. Granulation 

created tactile richness, reflected light effectively, and added complexity without 

increasing mass significantly. The precision required for placing hundreds of minute 

spheres shows a remarkable level of micro-scale craftsmanship. This parallels modern 

surface engineering and micro-ornamentation techniques. 

Pic. 1. Workplace of Ancient Samarkand Jewelers 

 

Engraving and chasing were widely used for surface decoration. Engraving 

involved cutting lines into metal using burins and sharp tools, while chasing was 

performed by hammering the reverse or front side to create relief designs. Floral motifs, 

calligraphic inscriptions, solar symbols, and protective signs were common. In many cases, 

jewelry carried talismanic meaning, serving not only as decoration but also as social and 

spiritual objects. The engraved surface transformed jewelry into a communicative medium. 

This can be compared with contemporary product branding and narrative design. 

Stone setting also occupied an important place in Samarkand jewelry. Carnelian, 

turquoise, agate, lapis lazuli, coral, pearls, and glass inlays were used depending on trade 

access and wealth. Turquoise was associated with protection and prosperity, while 

carnelian was valued for vitality and prestige. Stones were fixed using bezel settings, claw 

settings, and recessed inlays. Craftsmen carefully adjusted the metal frame to the geometry 
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of each stone, ensuring secure fixation without adhesives. This reflects a deep 

understanding of tolerances, pressure distribution, and modular component integration. 

Gilding technologies were known and practiced to imitate solid gold or enrich silver 

objects. Fire gilding, using gold amalgam with mercury, was historically widespread 

across Eurasia, though dangerous to health. Through heating, mercury evaporated and a 

gold layer remained on the object surface. Mechanical gilding through foil application was 

also practiced. Such methods allowed visually luxurious products at lower cost, similar to 

modern coating technologies and surface finishing systems. 

Joining techniques were essential for composite jewelry objects. Soldering with 

lower-melting metal alloys enabled craftsmen to connect chains, hinges, settings, and 

decorative units. Riveting and wire-link assembly were also common, especially in mobile 

ornaments such as pendants and headdresses. These kinetic constructions generated sound 

and movement when worn, enhancing sensory experience. In industrial design language, 

these products integrated function, ergonomics, motion design, and emotional interaction. 

Polishing and finishing represented the final technological stage. Surfaces were 

smoothed using abrasives such as sand, leather, ash, powdered stone, or plant materials. 

Burnishing with hard tools increased shine by compacting the surface layer. Matte and 

glossy contrasts were intentionally used to emphasize patterns. This shows that ancient 

jewelers considered user perception, light behavior, and tactile experience—principles 

central to present-day design finishing. 

The production system of Samarkand jewelry was based on apprenticeship. Skills 

were transmitted from master to student over many years. Technical knowledge was rarely 

written; instead, it was preserved through workshop practice, observation, repetition, and 

guarded family traditions. Such tacit knowledge systems resemble modern studio-based 

design education, where craftsmanship and iterative prototyping remain vital. 

For industrial design master’s students, Samarkand jewelry technologies offer 

several strategic lessons. First, historical artisans achieved high-value products with 

minimal tools and low energy consumption, making their methods relevant to sustainable 

manufacturing. Second, modular assembly, repairability, and long product lifespan contrast 

positively with disposable mass production. Third, symbolic ornament and cultural 

storytelling increased emotional attachment to products. Fourth, hand-finished variation 

created uniqueness without sacrificing functional integrity. These principles can inspire 

modern jewelry, wearable technology, luxury accessories, and culturally rooted product 

systems. 

In conclusion, the ancient technologies used in Samarkand jewelry demonstrate a 

synthesis of engineering logic, artistic sensitivity, and social meaning. Casting, forging, 

filigree, granulation, engraving, stone setting, gilding, soldering, and finishing were not 

isolated techniques but interconnected stages of a highly developed production culture. 

Samarkand masters transformed raw materials into durable and expressive objects that met 

aesthetic, functional, and symbolic needs. Their legacy remains highly relevant for 
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contemporary industrial design, especially in fields seeking sustainability, authenticity, 

precision craftsmanship, and human-centered beauty. 
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