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PHYNIX Coating Thickness Gauge Application Guide in High-End

Manufacturing & Industrial Anti-Corrosion

—— Series Introduction

EEFERRETPHYNIXGREMEX

1. Coating Thickness: The “Invisible Benchmark” of Modern
Industrial Quality

In modern industrial manufacturing and maintenance management, coating thickness is
a critical parameter that may appear subtle but has far-reaching implications. It does not
directly determine a product’'s geometric dimensions or assembly precision, yet it

fundamentally affects product **service life, safety performance, regulatory compliance,

and total cost of ownership**.

- In the »*marine and offshore** sector, a ballast tank coating that fails to meet
specification requirements can shorten a large vessel's designed 30-year service life to
15 years or less. The resulting dry-dock repair costs can run into millions of dollars, not
to mention the environmental and safety risks associated with corrosion-induced

leakage.

- In the **aerospace** industry, thickness deviations in aircraft skin coatings directly
affect overall weight and aerodynamic performance. For a wide-body aircraft, every
10um increase in coating thickness translates into tens of kilograms of additional weight,
which over a decades-long service life amounts to millions of dollars in extra fuel

consumption.



- In the »*new energy vehiclex* sector, uneven thickness or localized weak spots in the
insulation coating of EV battery enclosures can induce partial dielectric breakdown
under high-voltage, high-current operating conditions, directly endangering passenger

safety.

- In the **oil and gas** industry, any weak point in a long-distance pipeline's external
anti-corrosion coating represents a potential future leak hazard, with environmental and

social costs far exceeding the value of the coating itself.

Meanwhile, global manufacturing is undergoing profound material transformation and

application evolution:

**| ightweighting** is driving large-scale adoption of aluminum alloys, carbon fiber
reinforced polymers (CFRP), magnesium alloys, titanium alloys, and other
non-traditional metals. The electromagnetic properties of these materials differ
fundamentally from steel, posing fundamental challenges to measurement principle

compatibility.

**Extreme service environments** require products to operate reliably under deep-sea
pressure, polar low temperatures, desert heat, high salinity, and strong UV radiation.
Coatings must not only be “applied correctly” but also “measured accurately and

controlled rigorously.”

**Sustainability and ESG compliance** are reshaping the competitive rules of global
industry. Precise coating thickness control has become one of the most direct and
effective technical means to reduce over-coating, minimize VOC emissions, and

conserve material resources.

Against this backdrop, **coating thickness measurement** has transcended its
traditional role as a “quality inspection” function and emerged as a **strategic
foundational technology** spanning the entire product lifecycle — from R&D and

process design to manufacturing, installation, and in-service maintenance.

2. PHYNIX: Half a Century of Coating Thickness Technology
Excellence

PHYNIX, headquartered in Neuss, North Rhine-Westphalia, Germany, has been

dedicated to the R&D and manufacturing of surface coating thickness measurement



technology since its establishment. With German precision engineering, continuous
technological innovation, and deep understanding of industrial field requirements,
PHYNIX has established a solid brand reputation in the global non-destructive testing
(NDT) industry.

PHYNIX's technology platform is built upon two internationally recognized measurement
principles, featuring an industry-leading **automatic substrate recognition and

intelligent principle switching*:

Principle Applicable Applicable Coating | Standard
Substrate
Magnetic Induction | Ferromagnetic Non-magnetic ISO 2178 / ASTM
metals (steel, cast | coatings (paint, | D7091
iron, electrical steel, | powder, plastic,
etc.) galvanized layers,
etc.)
Eddy Current Non-ferromagnetic | Non-conductive ISO 2360 / ASTM
conductive metals | coatings (anodized | D7091
(@luminum  alloys, | films, insulation
copper, titanium | varnishes, powder
alloys, cast | coatings, etc.)

aluminum, etc.)

**PHYNIX's distinctive advantage**: The probe is equipped with an intelligent substrate
recognition chip. The instrument instantly identifies the substrate property (Fe or NFe)
upon surface contact and switches to the correct measurement principle automatically.
No manual setting is required, completely eliminating systematic measurement errors
caused by selecting the wrong principle — a feature of unparalleled efficiency and
error-proofing value in industries where ferromagnetic and non-ferromagnetic

materials are extensively mixed, such as automotive and aerospace.

Based on this core technology, PHYNIX has built a full-scenario product portfolio:

Model Series Positioning | Core Capabilities Typical Industries

Surfix® Pro X Flagship Statistics + Bluetooth + | Marine heavy-duty,

statistical multi-point  calibration, | aerospace, power, R&D




model

range 1500pm

(expandable to 30mm)

Surfix® easy X | One-button | One-button  operation, | Automotive  production
fast <lsec per reading, auto | lines, PV brackets, steel
measureme | Fe/NFe switching structures
nt

Surfix® EX/SX Ultra-high Resolution 0.1um, | Motor insulation varnish,
resolution repeatability = x0.5um | aircraft skins, anodizing,

electroplating

Pocket-Surfix® | Pocket-size | Pen-style, one-handed, | Wind tower high-altitude,
d portable IP52 protection power towers, pipeline

field work

PaintCheck Multi-layer | Automatically identify the | Automotive

Series coatings base material and | basecoat/clearcoat,

measure and display the | appliance multi-layer
total thickness powder
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3. PHYNIX Versatility Across Industries: One Technology Platform,

Diverse Applications

Over decades of global market service, PHYNIX products have built significant

differentiation in three dimensions, making them a truly “cross-industry universal

coating thickness measurement platform™:

*+Full Principle Coverage**: One instrument accommodates both magnetic induction

and eddy current methods, covering almost all commonly used industrial substrates —




steel, aluminum alloys, copper, titanium alloys, CFRP, and more. In scenarios such as
automotive mixed steel/aluminum production lines and aerospace mixed
aluminum/titanium/CFRP structures, no probe changes or manual settings are required,
delivering measurement efficiency and data reliability far beyond traditional

single-principle instruments.

**Full Range Coverage**: With different probes, PHYNIX covers a wide measurement
range from 1um (SX series with ultra-thin shim calibration) to 5mm (Pro X with F3.0 thick
coating probe) — spanning phosphating films, insulation varnishes, ED coatings,
powder coatings, hot-dip galvanized layers, epoxy thick coatings, fireproof coatings, and

virtually all coating types.

»+Full Scenario Coverage**: From 45-second cycle-time batch inspection on automotive
production lines, to ISO 19840 statistical analysis on shot-blasted rough marine surfaces;
from one-handed portable operation at 100-meter wind turbine tower heights, to
specialized anisotropic calibration on aerospace CFRP substrates — PHYNIX's product
design is consistently guided by the principle of “adapting to real industrial field

conditions.”

4. About This Article Series

This article series is authored by **DG Tech (Guangzhou) Co., **, reviewed and
approved by PHYNIX Germany, and published on the PHYNIX official website

(www.phynix.com).

DG Tech (Guangzhou) Co., is an officially authorized distributor of PHYNIX in the
Chinese market — as publicly listed on the PHYNIX official website under the “China”
region. Based on years of accumulated application experience and verified
measurement data in the Chinese market, we have systematically compiled the typical
application scenarios, measurement challenges, and solutions of PHYNIX coating
thickness gauges across major industrial sectors, aiming to provide a practical and

valuable technical reference for industry professionals.

This series consists of two parts:

**Core Industry Chapters** (7 in total) focus on the seven industries where PHYNIX
has the deepest application experience and most mature technical solutions:

Automotive, Marine & Heavy-Duty Anti-Corrosion, Power Generation, New Energy,



Aerospace, Railway, and Surface Treatment.

xxExpanded Industry Chapters** (12 in total) further cover Oil & Gas, Chemical &
Petrochemical, Steel Structure & Metal Fabrication, Heavy Equipment, Home
Appliances & Consumer Electronics, Medical Devices, Electronics & Semiconductors,
Hardware & Fasteners, Building Materials, Environmental & Water Treatment,
Additive Manufacturing, and R&D & Education.

Each article follows a consistent technical framework:

1. =*Industry Background & Measurement Pain Points** — Why does this industry

need thickness measurement? Where are the pain points?

2. =*xTypical Substrates & Coating Characteristics** — What materials are being

measured? What coatings? What thickness range?

3. *xKey Measurement Challenges** — What is the most difficult aspect to measure?

(Curvature/roughness/ultra-thin/ultra-thick/heterogeneous substrates, etc.)

4. **Recommended PHYNIX Product Combinations** — Complete selection solution

with specific models + probes + accessories.

5. =xCritical Calibration & Operation Points** — How to ensure data accuracy? How
to avoid errors?

6. =**Verified Measurement Data & Chart Analysis** — Test data and comparative

analysis under real conditions.

7. *xFrequently Asked Questions (FAQs)** — Most common customer questions with

answers.

8. *xIndustry Summary** — PHYNIX's unique value proposition in this industry.

5. Cross-Industry Common Challenges Quick Reference

Before diving into the industry-specific chapters, the following table summarizes the

most common cross-industry challenges and PHYNIX's general response strategies:

Common Challenge | Typical Manifestation PHYNIX General Strategy




Curvature Effect

High readings on curved
surfaces (R-corners / pipe

exteriors / screw heads)

Zero calibration on uncoated area

with same curvature

Rough Surfaces

High

scattering on shot-blasted

single-point

/ zinc-spangle surfaces

Zero calibration on uncoated bare

plate with same material and

roughness; take average of 5-10

points
Inadequate Systematically low readings | Zero  compensation  calibration
Substrate Thickness | on  thin  steel plates | using standard substrate of same
(<0.5mm) thickness

Temperature Drift

Reading shift in outdoor /
high-low temperature

environments

Temperature equilibration for 15
min before measurement; re-zero if

temperature difference is significant

Ultra-thin Coatings
(<5um)

Insufficient resolution and

poor repeatability with

standard probes

Surfix® SX series (0.1um resolution)
+ ultra-thin shims (1-10um) with

2-point calibration

Ultra-thick Coatings

(>2mm)

Insufficient range  and

degraded linearity with

standard probes

F3.5thick coating probe (3.5mm

range) + multi-point calibration

curve

Multi-layer

Differentiation

Inability to distinguish ED
primer / basecoat /

clearcoat

Sequential grinding method + Pro

X statistical comparison

Mixed Substrates

Simultaneous use of steel /
aluminum / CFRP in same

product

PHYNIX

recognition

automatic substrate

instantly  switches
between magnetic induction/eddy

current principles

6. Conclusion

The core value of a coating thickness gauge lies in its ability to quickly, accurately, and

repeatedly answer one fundamental question under **real industrial field conditions**

and **xcomplex operating environments*+:

*+“Does the thickness of this coating meet the design specification?”**




The purpose of this article series is to systematically present the measurement expertise
PHYNIX has accumulated across numerous industries to the global industrial community.
We believe that whether you are a coating engineer, quality professional, process
technician, or procurement decision-maker, you will find practical answers in this series

that are directly applicable to your work.

Next, we will begin our in-depth exploration with »**The Automotive Industry Chapter.”

*%

**PHYNIX Official Website**: www.phynix.com

*+Technical Support: DG Tech (Guangzhou) Co., | " MEXHEFRFEHFRA

T **

—— This article series is authored by DG Tech (Guangzhou) Co., reviewed and
approved for publication by PHYNIX Germany, presented in bilingual
Chinese-English format, and intended to provide professional application guidance
in coating thickness measurement to the global industrial community.
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