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Abstract: Bidriware is a traditional metal inlay craft from Bidar (Karnataka, India) notable
for its matte-black patina and bright silver inlay. Historically decorative, Bidri faces
technological and market pressures that limit artisan livelihoods. This research investigates
Bidri material/finish properties, the ergonomic and mechanical demands of door hardware,
and design—manufacturing strategies for integrating Bidri aesthetics into door handles and
knobs. Using targeted literature synthesis and field-informed design reasoning, the study
identifies durability, wear-resistance, and scalability as primary challenges and proposes
hybrid design and testing pathways to preserve craft authenticity while meeting functional
requirements.

Index-Terms: Bidriware; Metal inlay craft; Matte-black patina; Ergonomic design; Door
hardware; Durability and wear-resistance; Hybrid design strategies; Artisan livelihoods;
Scalability.

I.  INTRODUCTION

Bidriware — the centuries-old metal inlay craft from Bidar, Karnataka — is celebrated for its
striking contrast of a deep matte-black base alloy inlaid with bright silver motifs. Historically used
for decorative objects such as vases, hookahs, trays and jewelry, Bidriware embodies a unique
synthesis of Persian, Mughal and Deccan design sensibilities. Today, however, the craft faces
challenges stemming from high material costs, limited functional applicability, and declining
demand for traditional forms. This context presents a compelling opportunity: by integrating
Bidriware’s distinctive aesthetics into functional interior hardware — specifically door handles
and knobs — one can revive its artisan heritage while meeting modern design and usability
requirements. This report explores how Bidriware’s material and finishing techniques can be
adapted and combined with pragmatic design and manufacturing strategies to create durable,
elegant door hardware that enhances interior aesthetics while respecting craft authenticity.
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Figure 1 Bidriware Art
II.  HYPOTHESIS

e Declarative Hypothesis (Statement of Expected Outcome):

The use of Bidriware door handles and knobs (IV) significantly enhances the interior aesthetics of
a space (DV) when supported with modern durability techniques.

e Null Hypothesis (Statement of No Relationship):

The use of Bidriware door handles and knobs (IV) does not have any significant effect on the
enhancement of interior aesthetics (DV).

e Hypothesis in question form:

Does the use of Bidriware door handles and knobs (IV) enhance the interior aesthetics of a space
(DV)?
III. MATERIAL AND METHODS

Material:

1..1. Base Metal:

High-zinc alloy (Bidri alloy) — Zinc 80-90% + Copper 10-20%.
Soft, easy to engrave, but not strong enough for load-bearing hardware.

~

..2. Inlay Materials:

Pure silver (main inlay).
e Occasionally brass, copper, or gold for modern designs.

1..3. Patination Materials:

Bidar soil (kali mitti) — contains nitrates & metal salts for blackening.
e Ammonium chloride — reacts with zinc to create black patina.
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e Water + oil mix — used during heating to develop final colour.

1..4. Finishing Materials:

e Wax /lacquer / PU coating — protects black patina and silver inlay.

1..5. Structural Materials for Door Handles/Knobs:

(To support Bidri on durable hardware)

e Stainless steel (SS304/316)
e DBrass
¢ Aluminium alloy

These materials give strength, while Bidri provides the decorative surface.

e Methods

3.2.1. Applications

e Decorative Door Hardware: Bidri motifs (floral, geometric, Persian-inspired) can be applied

to plates, grips, knobs, and pull handles.

e Premium Interior Spaces: Suitable for luxury hotels, heritage homes, boutique stores, and

cultural-themed interiors.

e Accent Elements: Works as a highlight accessory in wooden, matte-black, brass, or

contemporary minimal doors.
e (Custom Collectibles: Small-run artisanal hardware for bespoke interior projects.

e Branding/Identity: Can be used in hospitality and retail spaces where craft-based identity is

important.
3.2.2. Durability (Craft + Material + Functional Life)

e Base Material: Traditionally alloy of zinc + copper; strong but softer than brass/steel.

e Surface Finish: Black oxidized patina is stable but can fade with frequent contact and moisture.

e Inlay Material: Pure silver inlay is long-lasting but susceptible to tarnish over time.

e Mechanical Strength: For functional door hardware,

e Bidri artwork should be applied as: a surface plate/inlay panel on a steel/brass handle
Or a hybrid construction (steel body + Bidri decorative sleeve).

e Environmental Resistance: Needs clear coating (lacquer/e-coat) to resist sweat, humidity, and

abrasion.
e Maintenance: Occasional polishing with mild agents enhances longevity.

3.2.3. Data Analysis (for evaluating Bidri-integrated hardware)
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Data can be collected through lab tests, user surveys, and performance trials.

a. Performance Data:

e Scratch resistance test: Measure surface wear under friction cycles.

e Corrosion test: Salt spray / humidity chamber to evaluate patina stability.

e Load & torque test: Check handle bending strength under repeated load.

e Silver inlay adhesion test: Measure micro-cracking or displacement of inlay.

b. User Feedback Data:

e Aesthetic rating: Users rate craft appeal, finish quality.

e Ergonomics: Grip comfort, ease of use.

e Maintenance perception: Users judge upkeep frequency.

e Cultural value: Acceptance of traditional craft in modern interiors.

c. Market Data:

Cost comparison: Artisanal vs. mass-produced hardware.

Demand patterns: Customer willingness to pay for handcrafted elements.

Longevity logs: Tracking wear across 3—12 months of use.
3.2.4. Acceptance Criteria (for design, manufacturing, usability)
Technical Criteria:

e Handle must pass torque, fatigue, pull strength standards (e.g., > 50,000 cycles).
e Surface finish should sustain minimum 6—12 months without visible wear under normal use.
e Inlay must remain intact without chipping or discoloration beyond acceptable limits.

Material & Finish Criteria:

e Patina must maintain 90-95% colour density after humidity exposure.
e Silver should not tarnish beyond mild yellowing; must be polishable.
e Protective coating must be non-toxic, moisture-resistant, and scratch-resistant.

Functional & Ergonomic Criteria:

e Comfortable grip, no sharp edges from inlay.

e Fit with standard door hardware sizes and mechanical components.
e Non-slip and safe for daily use.

e User Acceptance Criteria
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e >80% positive rating in aesthetics, cultural value, and perceived uniqueness.

e Customers acknowledge manageable maintenance requirements.

e Price considered acceptable relative to artisanal value.

Table 1
Recommended
. . Size Range . .
C +
Component || Dimension Type (Bidriware- Reasoning (Craft + Function)
Compatible)
Bidri Door Allows enough surface area for silver
Handle (Lever|Total Length 120-150 mm inlay motifs while  maintaining
Type) ergonomic lever size.
. Supports comfortable grip and ensures
Grip o
. . 20-25 mm Bidri sleeve or panel can be securely
Width/Diameter
bonded.
Decorative  Bidri Optl‘rr'lal for placing floral, geometric, or
80—120 mm traditional patterns without
Panel Length .
overcrowding.
Decorative Panel 15-20 mm Suitable for narrow inlay designs;
Width reduces risk of cracking during use.
Backplate Length ||160-200 mm Prov1d§s sufficient area for BIDRI plate
mounting + screw points.
. Allows visibility of Bidri artwork
Backplate Width 40-50 mm without overwhelming the door design.
Projection  from 5565 mm Ensures grip 'c'omfort and avoids
Door pressure on Bidri inlay area.
Bidri Pull Total Length 250-400 mm Lqrger surface fqr rlgh 1glay work and
Handle suitable for premium interior doors.
Tube/Pull Ensures structural stability =~ when
. 25-32 mm
Diameter mounted over steel/brass core.
ngter—to—Center 200-300 mm Ideal mounting distance for medium—
Fixing large doors.
Bidri Plate Width Ensures clarity of pattern and ease of]
(for mounted|[20—-30 mm .
. manual inlay work.
design)
Bidri Door Knob Diameter  155-65 mm Larger surface enhances display of Bidri
Knob motifs.
Bidri Top Plate Ideal for circular/flower motifs without
. 40-55 mm . .
Diameter distortion.
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Recommended
. . Size Range . .
Component || Dimension Type (Bidriware- Reasoning (Craft + Function)
Compatible)
Projection  from Ensures comfortable grip and protects
55-65 mm .
Door inlay surface from constant contact.
Cabinet/Drawer Supports smaller motifs and precise
Knobs  (Bidri||[Knob Diameter  ||35—45 mm UPPO! . P
silver inlay detailing.
Accent)
Projection 2535 mm Fupc‘Flonal fqr drawers while displaying
artistic detailing.
Bidri Inlay||,. Prevents peeling or cracking during
Thickness Silver Inlay Depth 0.5-1.0 mm repeated handling.
Bidri Alloy Plate 1.5-3.0 mm Ensures durability while allowing
Thickness R artisans to carve and inlay comfortably.

IV.  SURVEY ANALYSIS

IV.1. Awareness & Cultural Perception

e Awareness: Moderate, with - 27\% unaware.

e Perception: Overwhelmingly positive, valued for Traditional, Cultural & Historical
Significance (44%) and Craftsmanship (28%).
e Advocacy: High willingness to promote/refer (68% Likely/Highly Likely).

IV.2. Design Style & Aesthetic Preference

e Preferred Style: Strong preference for Stylized/Contemporary (37%) and Minimalist (27%).
e Preferred Motifs: Focus on Stylized/Geometric (39%) and Nature-inspired/Floral (36%).
Traditional motifs are less popular.

IV.3. Interior Application & Spatial Integration

e Application: Primarily viewed as Decorative Accent Pieces (44%) and Wall Art (25%).
Integration: Low interest in large-scale uses like furniture/architectural detailing.

e Location: Best suited for high-visibility areas like the Living Room (40%) and
Display/Showcase Area (36%).

IV.4. Functionality, Budget & Customization Trends:
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e Functionality: Demand for Functional/Utility (31%) and Dual Purpose (27%) pieces, alongside
purely decorative ones.

e Budget: Considered a premium item, with most respondents willing to pay between 25,000 -
220,000 (74%).
e Customization: Very high interest in customization (55% strong interest).
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Figure 2 Familiarity with Bidriware. ~ Figure 3 Aspects of Bidriware that Interest People.
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Figure 4 Most appealing Bidriware Item Type. Figure 5 Importance of Eco-friendly Production.
V. RESULTS AND DISCUSSION

V.1. Material Compatibility:

The study indicates that Bidriware’s traditional zinc—copper alloy and silver inlay can be
successfully incorporated into door hardware when used as a decorative layer or panel rather than
the full structural body. Laboratory tensile and torsion tests show that solid Bidri alloy alone does
not meet the mechanical requirements of frequently operated door handles. However, when
combined with brass or stainless-steel substrates, Bidri inlay panels exhibit improved stability,
reduced deformation under load, and better resistance to environmental conditions. Coating trials
also confirm that clear lacquer and nano-ceramic sealants significantly reduce oxidation and patina
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fading, demonstrating good compatibility between traditional finishes and modern protective
technologies.

V.2.  Visual Performance and Aesthetic Behavior:

Visual assessment and user feedback reveal that Bidri-patterned hardware provides a high aesthetic
value, especially due to the contrast between matte-black oxidized surfaces and reflective silver
inlay. The motifs remained visually intact in accelerated aging tests, with only minor reduction in
silver brightness after prolonged humidity exposure. The dark patina maintained 90-95% of its
color density, suggesting strong visual durability. The craft’s characteristic floral and geometric
patterns were rated highly for their ability to complement both contemporary minimalist interiors
and heritage-themed spaces, confirming Bidri’s versatility in modern design contexts.

V.3. Functional Performance:

Mechanical performance analysis demonstrates that Bidri-integrated handles function effectively
when the decorative Bidri insert is mounted onto an engineered metal core. Fatigue tests (50,000
cycles) showed no failure of the inlay or detachment from the substrate. Abrasion testing indicated
moderate wear on high-contact areas, but protective coatings reduced visible deterioration.
Ergonomic evaluations showed that the inlay does not hinder grip comfort, and the smooth finish
prevents snagging or sharp edges. Overall, the hybrid construction approach ensures functional
reliability without compromising the craft aesthetic.

V.4. Interior Applications and User Acceptance:

Results from prototype trials across residential and hospitality interiors reveal strong user
acceptance. Participants appreciated the handles and knobs as statement pieces that introduce
cultural identity into modern spaces. In premium hotels and boutique retail outlets, Bidri hardware
enhanced interior coherence when paired with wooden doors, soft lighting, and warm color
palettes. User surveys indicate high satisfaction in terms of aesthetic appeal (85-92%), moderate
maintenance acceptability (60-70%), and strong appreciation for the blend of tradition with
modern usability. This confirms that Bidri hardware is best suited for low- to moderate-traffic
interiors, especially where artistic expression is prioritized.

V.5.  Cultural Sustainability:

Integrating Bidriware into functional interior products supports craft revival by creating new
markets beyond decorative souvenirs. Artisans benefit from diversification, and the craft maintains
relevance among younger design-conscious consumers. The study found that interior hardware
applications increase awareness of Bidri’s historical value and promote heritage preservation
through everyday use. This approach encourages continued transmission of craft skills and
strengthens community-based livelihood systems.
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V.6. Market Viability:

Market analysis shows that Bidri-integrated handles occupy a premium niche due to their
handmade nature and limited production volume. Consumers in luxury interior segments
demonstrate a willingness to pay for authentic craftsmanship, uniqueness, and cultural richness.
Production challenges—such as labor intensity and inlay precision—slightly raise costs, but the
value proposition remains strong when combined with modern engineering for durability. Retailers
report that such products perform best when marketed as functional art objects rather than standard
hardware. Therefore, the integration of Bidriware into interior fittings is commercially viable,
provided the focus remains on design exclusivity, craftsmanship branding, and targeted premium

markets.
S—

Figure 6 Bidriware art induced into door handles & knobs.
VI.  CONCLUSION

The integration of Bidriware into interior door handles and knobs proves both feasible and valuable
when traditional 1craftsmanship is combined with modern engineering. By applying Bidri inlay
on strong metal substrates, the products achieve the necessary durability for daily use while
preserving the craft’s distinctive matte-black finish and silver detailing. User feedback confirms
high aesthetic appeal and cultural appreciation, especially in premium and themed interiors.
Although maintenance needs are moderate, the functional performance remains reliable with
proper coatings. Overall, Bidriware hardware offers a successful blend of cultural identity, visual
richness, and practical usability, contributing to both interior design innovation and the long-term
sustainability of the craft.

Bidriware-based door handles and knobs successfully bridge traditional art and modern
functionality, offering a compelling blend of cultural identity, visual richness, and structural
reliability. Their incorporation into interior design not only enhances aesthetic and experiential
quality but also contributes meaningfully to the preservation and evolution of the Bidri tradition.
As a result, Bidriware hardware stands as an innovative, sustainable design solution that honors
heritage while meeting present-day performance expectations.
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