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Enhancing Color and Appearance Control
in Architectural and Protective Coatings

Introduction

Color and gloss define both the identity and performance of architectural and
protective coatings. From the subtle sheen of a bridge topcoat to the consistent hue
of a building facade, appearance is a technical property that influences durability,
brand perception, and compliance. In my experience, instrumental color
measurement eliminates subjectivity, provides quantitative proof of quality, and

ensures coatings perform visually and functionally as designed.

Overview: Global Architectural and Protective Coatings

Architectural and protective coatings represent one of the most diverse global
markets. These include high-build epoxy and polyurethane systems for bridges and
infrastructure, acrylic and alkyd coatings for residential or commercial exteriors, and
specialized formulations for structural steel, roofs, and marine environments. Each
must meet both aesthetic and performance standards—color consistency, gloss

retention, UV resistance, and corrosion protection.

The architectural segment alone exceeds 60 percent of the global coatings market,
while protective coatings for bridges, tanks, and pipelines continue to grow in
demand due to infrastructure renewal worldwide. Whether used for decorative
facades or heavy-duty protection, consistent appearance is essential to visual integrity

and contract compliance.
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Importance of Color, Gloss, and Texture Control

Color consistency in architectural coatings is not just cosmetic—it ensures proper
pigment dispersion, correct resin selection, and optimal cure. Gloss defines perceived
quality and often correlates with surface hardness and resistance to weathering.
Texture, captured through imaging and gloss variation, reveals flow, leveling, and
orange-peel defects. By quantifying these variables, users can detect shifts in

formulation or process conditions before they affect field performance.

What Color Reveals About Coating Quality

Color measurement offers a direct diagnostic of coating health:

e Ashiftin L* can indicate over-thinning, reduced hiding power, or uneven film
build.

e Changesin a* or b* may point to pigment degradation, UV exposure, or
contamination.

e Adrop in gloss (GU) often signals surface roughness or improper cure

temperature.

Tracking these parameters allows prediction of aging behavior, identification of raw-
material variation, and maintenance of visual uniformity across production and

application environments.
Architectural and Protective Coating Applications

Typical architectural and protective applications include bridge coatings, structural
steel finishes, concrete sealers, and architectural enamels. In bridge and infrastructure

coatings, color uniformity and gloss retention are part of performance specifications.
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For facade systems, color and gloss must align with RAL or custom corporate colors,
while maintaining durability against sunlight, humidity, and industrial pollution. Each
use case demands high repeatability and traceability between laboratory color

standards and field application.
Challenges in Applying Color Measurement

Visual evaluation under uncontrolled lighting leads to inconsistency and disputes. For
outdoor coatings, metamerism under daylight vs. artificial light can distort perception.
Measuring coated panels with varying gloss or texture introduces challenges that
require controlled geometry and calibration. The use of 45°/0° or 0°/45° geometry for
visual correlation and 60° gloss geometry for specular reflection ensures consistent,
human-eye-equivalent readings. Calibration to traceable white standards per ASTM

E1164 maintains cross-site data integrity.

Global Color and Gloss Standards

Architectural and protective coatings reference:

o ASTM D2244 for CIE color difference calculations (AE, AEq).

o« ASTM D523 /1SO 2813 for gloss measurement.

e« ASTM D1003 for haze in clear topcoats or sealers.

e ISO 7724-1/2/3 for 45°/0° measurement of paints and enamels.

o RAL/NCS Systems for color specification and verification.

These standards ensure that measured values correspond directly to human visual

assessment and contractual tolerances.

Recommended HunterLab Solutions and Why
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Agera - Laboratory Control of Color, Gloss, and Texture

Use Agera to measure both color and gloss simultaneously. Its 0°/45° geometry,
integrated 60° glossmeter, and imaging capability enable complete analysis of coated
panels. The system’s UV-control option allows accurate measurement of bright whites
and fluorescent pigments common in architectural coatings. With stored tolerances
and digital image correlation, users can verify batch quality, identify texture anomalies,

and maintain specification compliance with ASTM D2244 and D523.
MiniScan 4500L - Field Verification of Installed Coatings

The MiniScan 4500L handheld spectrophotometer provides 45/0° geometry in a
portable, battery-powered device. It allows users to verify color consistency directly on
bridge structures or building surfaces, confirming alignment with laboratory masters.
When disputes arise in the field, instrumented color data eliminates ambiguity,

guiding maintenance decisions based on measurable differences.
UltraScan VIS - Complex Finishes and Coating Systems

For multilayer or translucent finishes such as clear sealers or metallic topcoats,
UltraScan VIS provides d/8° integrating-sphere analysis in SCl and SCE modes. This
dual-geometry capability separates pigment tone from surface gloss, supporting

precise control of both appearance and film transparency.
Vista - Transparent Coating Components

Vista enables transmission color and haze measurement of clear varnishes, resins, and
paint solvents. It quantifies APHA, Gardner, and Yellowness Index values, ensuring that

the clear components of protective systems maintain optical purity and stability.

Instrument FABS Comparison Table
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Instrument Key Features Advantages Benefits
Agera 45°/0° geometry, integrated Measures colorand  Enables objective
gloss and imaging gloss simultaneously, release decisions
correlates numeric ~ and consistent
and visual texture finish control
MiniScan Portable 45/0°, lab-grade  Field verification of ~ Resolves color
4500L precision installed coatings disputes quickly;
ensures on-site
uniformity
UltraScan VIS d/8° Handles clear, Evaluates both
reflectance/transmittance  pigmented, and pigment tone and
with SCI/SCE modes multilayer coatings  film transparency
Vista Transmission sphere with  Measures transparent Ensures optical

resins, varnishes,
solvents

dual detectors for
color/haze

clarity and
prevents yellowing
or contamination

Case Study - Bridge Paint (Agera + MiniScan 4500L)

A bridge coating manufacturer needed to maintain color and gloss uniformity across
shop-applied and field-applied components. Using Agera, they measured every
polyurethane topcoat batch for AEqg, < 0.60 and gloss £3 GU at 60°, per ASTM D2244
and D523. The imaging function recorded each panel’s texture, providing traceable
documentation. In the field, QA teams used the MiniScan 4500L to verify color on
installed girders. When differences were reported, data showed that color was within
tolerance, but gloss was 6-8 GU lower, indicating an application issue rather than a
pigment error. Adjusting spray parameters and reducer ratios corrected the problem.
Field rework fell by 65 percent, and color-related disputes were resolved within days

using objective, instrumented data from lab and site measurements.

Conclusion
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Architectural and protective coatings demand precise, traceable color and gloss
control to ensure aesthetic and functional integrity throughout their service life.
Through the coordinated use of Agera, MiniScan 4500L, UltraScan VIS, and Vista,
users can quantify color, gloss, texture, and clarity in the lab and in the field, reducing
subjectivity and improving consistency. By grounding appearance in measurable
science, coatings manufacturers and applicators can deliver finishes that meet visual

standards today and withstand environmental exposure for years to come.
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